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PREFACE.

rrhe second
'

l
. ions and Beneficial Insects of Cali-

fornia" lias the request of Dr. A. J. Cook, State

Commissioner of Hortii . to meet the many demands for the

first edition, which was exhausted soon after its appearance as Nos. 1

and 2, Vol. II. The Monthly Bulletin of the State Commission of

Horticulture,' January ;n>,i February, 1913. Since that time the

author has made many adoptions And corrections so that the present

work is very much larger than me first. While the general scope

of the publication is practically the same, many insects of minor

importance have also been included, because of the demands upon the

commissioner's office concerning them. Housebold insects and those

attacking domestic animals are largely omitt^l, not because they

are any less important than many that are inclu led, but because time

and space would not permit of the larger undertaking.

The arrangement is systematic, following the classification of

insects rather than of host plants so nly used in recent works

of economic entomology. This was dom with the desire of making it

possible for the reader to acquire a comprehensive knowledge

of the relationships of insects, wh ms the basis of all real intel-

ligent methods of control. The host plant index in the front permits

one to readily follow out the host plant arrangement if so desired.

The work is intended primarily for fruit growers and farmers and

technicalities are avoided wherever not absolutely necessary, but it is

hoped that entomologists may find it of some value also.

The writer has drawn freely from all available sources of systematic

and economic entomological literature and especially from the bulle-

tins of the Bureau of Entomology, United States Department of

Agriculture, of the United States National Museum, of the California

Agricultural Experiment Station and the agricultural experiment sta-

tions of other states; from such publications as the Annals of the

Entomological Society of America, The Journal of Economic Ento-

mology, The Monthly Bulletin of the California State Commission

of Horticulture, Entomological News, Canadian Entomologist, The

Pomona College Journal of Entomology and Zoology, The Review

of Applied Entomology, and publications of a similar nature; from

such works on entomology as "Injurious Insects of the Orchard;

Vineyard, Etc.," by Matthew Cooke; "Insect Pests of Farm. Garden

and Orchard," by E. Dwight Sanderson; "Biennial Crop Pest and

Horticultural Report of the Oregon Agricultural College Experiment

Station (report of the Department of Entomology ). 1911-1912 and
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1915," by II. F. Wilson and V. L. Lovett-, "Guide to California

Insects," by C. W. Woodworth; "Manuftlof Fruit Insects," by M. V.

Slingerland and C. R. Crosby; "Tnsects Injurious to Fruits," by

W. Saunders : "Injurious Insects'' by ^W. C. O'Kane, and many
other works. The bibliography is 4 -••"K in -hided in the footnotes

which are numbered consecutively throu.Jioht. All references are

also indexed under the author's name m the general index.

Five copies of the manuscript were prepared and sent to specialists

with the request that the contents be severely criticised and such

corrections and suggestions made as slmS*d be required to make the

finished product accurate and reliable. Thus the entire copy has

passed through the hands of many experts with the most gratifying

results and is really the product of many workers. For the very

valuable assistance rendered- in this connection the author wishes

to express his sincere appreciation and thanks ; to the members of

the California Stat/ Commission of Horticulture and especially to

the commissioner, Dr. A. J. Cook, who has made the publication of

both editions possii>e; to Mr. Geo. P. Weldon, chief deputy com-

missioner; to Mr. Harry S. Smith, superintendent of the State Tnsec-

tary, and to Mr. E. J. Vosle«< secretary of the commission, for reading

all of the manuscript and (proof; to Mr. Vpsler also for superin-

tending the printing; to Pro'i. C. W. Woodworth, University of Cali-

fornia, and Prof. R. W. Dfea^, Stanford University, for looking

over the manuscript; to Dr. R. V. Chamberlin, Harvard University,

for revising the Diplopoda, Symphyla and Chilopoda-, to Mr. Geo. P.

Weldon also, for revising the Aracknida and the article on the fruit-

tree leaf-roller; to Mr. Nathan Banks, United States Department of

Agriculture, for revising the Arachnida and the Neuropil ra , to Mr.

Paul R. Jones, San Francisco, Cal., for looking over the Thysanoptera

and writing the methods of controlling the pear thrips (the scientific

names of the thrips have been taken from the writings of Mr. J. D.

Hood); to Prof. Lawrence Primer, University of Nebraska, and

Mr. A. X. Caudell, United States National Museum, for revising the

Orthoptera; to Prof. R. W. Doane, Stanford University, and Mr. Geo.

A. Coleman, University of California, for revising the Corrida; to

Prof. C. P. Gillette. Colorado Agricultural College, Mr. John June

Davis, United States Department of Agriculture, Prof. H. F. Wilson,

Oregon Agricultural College, and Mr. W. M. Davidson, United States

Department of Agriculture, for a very careful revision of the Aphidida ;

1o Mr. E. P. Van Duzee, University of California, for looking over the

Cicadidm, Membracidaz, Jassida and Heteroptera (the recent works of

Prof. A. L. Quaintance and Mr. A. C. Baker, United States Depart-

ment of Agriculture, have been followed in the classification of the

Aleyrodida) ; to Dr. Edwin C. Nan Dyke, University of California,
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and Prof. H. C. Fall, Pasadena. Cal.J for a very careful revision of

the Coleoptera; to Prof. J. M. Aldricn, United States Department of

Agriculture, for revising the Diptera; to Mr. W. M. Davidson also for

looking over the Syrphida
; ko Mr. Marry S. Smith also for revising

the Hymenopiera ; to Dr. jjOth" i
-.. Dyar and Mr. August Busek,

United States National V1

.'.
J m and Mr. Fordyce Grinnell, Jr., Pasa-

dena, Cal., for devising I foptcra (the classification of Dr. Geo.

F. Hampson has been h illowed in the Lepidoptera, especially

in the Nochiidce) ; to Mr. '. Gray, University of California, for

revising the articles on spi i and fumigating: to Mr. Leroy Childs,

Oregon Agricultural College, for much assistance in gathering field

notes and material when he Avas assistant secretary of the Commis-
sion of Horticulture: to Mr. S U. Essig, horticultural inspector of

Ventura County and brother of the author, especially for the many
splendid specimens sent for illustrative purposes; to Miss Maude
Hiett, clerk of the State Commission of Horticulture, for assisting

in reading the manuscript and proof, and j
. Nellie Mitchell

and Mrs. E. Stephens for their painstaking w'Vk in copying the

manuscript.

Unless otherwise designated, the illustrations were either drawn
or photographed by the .author and u^d in previous writings or

here for the first time.

The work was begun and largely finished Avhile the author was a

member of the State Commission of Horticulture, and, upon his

transfer to the University of California, arrangements were made
whereby he has been able to finish it with little or no interruption.

The generosity of the University authorities in this connection is

very greatly appreciated by the author and the State Commission
of Horticulture.

E. 0. Essig.

Berkeley, California, Mai/ 1, 1915.
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HOST INDEX OF INSECTS DESCRIBED OR CITED.

Abies—see Fir.

Abutilon—see Flowering' Maple and Iudian Mallow.

Acacia (Acacia spp.). Page
Aspidistra scale, Hemic] pidistrw 171

Branch and twig-borer, Polyca confertus 239

Cottony cushion or fluted scale, \cerya purchasi 110

Fuller's rose beetle, Pantomorus fulleri 29S

Greedy scale, Aspidiotus camellia 175

Ivy or oleander scale, Ay ederw 17H

Omnivorous looper, Sabi tta 419

Orange Tortrix, Tortria dtrt 442

Pernicious or San Jose scale, Aspuliotu pemicioevs 179

Pineapple scale, Diaspis bromelia> 166

Red scale, Chrysomphalus aurantii 183

Tricolored Xylopertha, XylopirtJia suturale !'?>:>

Xylopertha decline 280

Acer—see Maple.

Achillea—see Yarrow.

Achyrantes (Iresine spp.).

Fuller's rose beetle, Pantomorus fulleri 298

Actinidia (Actiiiidia sp.).

Pernicious or San Jose scale, Aspidiotus perniciosus 179

Adenostoma fasciculatum—see Greasewood.

/Egopodium podagraria—see Goutweed.
JEseulus—see Buckeye and Horse-chestnut.

Agaricus campestris—see Mushroom.
Agathis (Agathis spp.).

Golden mealy bug, Pseudococcus aurilanatus 125

Agave—see Aloe.

Ageratum (Ageratum sp.).

Greenhouse Orthezia, Orthezia insignia 112

Greenhouse white fly, Asterochiton vaporariorum 198

Agoseris (Agoseris spp.)

Iris white fly, Aleyrodes spircroides : 196
Hessian fly, Phytophaga destructor 322

Ayropyron—see Quack grass and Wheat grass.

Agrostis (Agrostis sp.)—see also red-top grass.

Hessian fly, Phytophaga destructor 322
AUanthus glandulosa—see Tree of Heaven.
Akebia (Akebia sp.).

Pernicious or San Jose scale. Aspidiotus perniciosus 179
Alder (Alnus spp.).

Alder flea-beetle, Haltica bimarginata . 266
Cottony maple or vine scale, PuVoinaria ritis 135
European fruit-tree scale. Aspidiotus oxtrca-formis 179
Lintner's scale, Chionaspis lintneri 159
Mulacosoma phuialis 411
Oyster-shell scale, Lepidosaphes ulmi 190
Omnivorous looper, Sabulodes caberata 419
Pernicious or San Jose scale, Aspidiotus perniciosus 17!)

Alder, White or Sweet Pepper Birch (Olethra aluifolia).

Scurfy scale, Chionaspis furfura 158
Alfalfa {Medicago sativa)

Alfalfa caterpillar, Euryntus eurytheme 459
Alfalfa crane fly, Tipula simplex 319
Alfalfa semi-looper, Phytometra californica 395



xii HOST INDEX.

Alfalfa— (Continued i

.

PAGE

Apple leaf-hopper, Empoasca maU -. 63

Army worm. Cirphis vuipiincta 396

Bean thrips, Heliothrips fasciatus 52

Bur clover or cowpea aphis. Aphis medicagmis 90

Clover-apple aphis, Aphis bakeri *• 88

Clover seed chalcis, Bruchophagus funepriSr- 368

Corn ear-worm, Chloridea obsoleta "k5 397

Cottony cushion or fluted scale, Icerya pur,chasi 110

Destructive pea aphis, Macrosiphum pi-si 1<>4

Devastating grasshopper. Melanoplus devastator 4."i

Differential grasshopper, Melanoplus diffcn *tialis 4d

False chinch bug, Nysius erica! 207

Fruit-tree leaf-roller. Arehips argyrospila 439

Grape leaf-hopper, Ergthroneura <^mcs 65

Lesser migratory grasshopper, Melanoplus atlanis 43

Dong-legged grasshopper, CHnopleura melanopleura 34

obscure 12-spotted cucumber beetle, Diabrotica 12-punctata tenella 273

Pale-winged grasshopper. Melanoplus iiniformis 47

Pellucid grasshopper, Camnula pellucida 43

Red-legged grasshopper, Melanoplus femur-rubrum 4i>

Red-shouldered plant-bug, Thyanta custator 200

Red spider, Bryobia pratensis 14

Serpentine leaf-miner, Agromyza pusilla 345

Sugar-beet wireworm, Limonius californicus 233

Tarnished plant-bug, Lygus pratensis 212

12-spotted cucumber beetle, Diabrotica 12-punctata : 272

Two-striped grasshopper, Melanoplus bivittatus 44

Western armyworm, Euxoa agrestis 398
Western 12-spotted cucumber beetle, Diabrotica soror 271

Wheat thrips, Frankliniilla tritici .~>1

Valley grasshopper, (Edaleonotus enigma 4S
Variegated cutworm. Lycophotia margaritosa 401

Yellow bear caterpillar, Diacrisia virginica 390

Yellow-striped armyworm, Prodenia prmfica 402
Allamanda {Allamanda neriifolia).

Citrus white fly, Dialeurodcs citri 196
A llin in cepa—see Onion.

Almond {Prunus amygdalus).

Adaleres, Adaleres ovipcnnis 296
Black fruit-tree weevil, MagdaUs gracilis 3<>2

Black peach aphis, Aphis persicce-niger !>2

Black scale, Saissetia olete 154
Branch and twig-borer, Polycaon con fat its 239
California peach borer, J'fieria opalcscens 424
California tussock moth. Hemerocampa vetusta 4<i!)

Devastating grasshopper, Melanoplus devastator 45
Greedy scale. Aspidiotus camelliw 17.~>

Oyster-shell scale, Lepidosaphes ulmi 190
Peach twig-borer. Anarsia lineatella 44.1

Pear thrips. Twniothrips pyri ~>7

Pernicious or San Jose scale, Aspidiotus pernioiosus 17'.»

Polycaon stoutii 238
Bed spider, Bryobia pratensis 14
Small gray leaf-weevil, Thricolepis inomata 300
Tobacco flea-beetle, Epitrix parvula 1 262
Two-spotted mile. Tetranychus telariits Id •

Western striped cucumber beetle. Diabrotica trieittata 27 1

Two-striped leaf-beetle. Luperodes bivittatus 277
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Almond, Flowering (Prinuis japonica). Pack
Cottony cushion or fluted scale, Icerya purehasi 110

Pernicious or San Jose scale, Aspi'diotus perniciosus . 179

A Ia us—see Alder.

Aloe {Aloe spp. and Agave spp.).

Hemispherical scale, Saissetia hemisphwrica 151

Ivy or oleander scale, Aspidiotua liedcrw 176

Red scale, Chrysoinphalus mi- —; 183

Soft brown scale, Coccus hesp'ciidwm 143

Alopscurus pratensis—see Fox-tail grass.

Althcea rosea—see Hollyhock.

Altliaa officinalis—see Hibiscus and Marsh Mallow.

Alyssum, Sweet (Alyssitm maritwum)

.

Imported cabbage worm, Pontia rapes 457
Amaranthus—see Pigweed.

Amaryllis (Amaryllis spp.). '
i

Narcissus bulb-fly, Merodon equestris 325

Ambrosia—see Ragweed and Wormwood.
Amelanchicr—see Juneberry and Shad-bush.

Ainorpha—see False Indigo.

Ampelopsis—see Boston Ivy and Virginia Creeper.

Amsinckia (Amsinckia spp.).

Clover-apple aphis, Apliis bakeri SS
Green peach aphis, Rhopalosiphiim persicce 9S
Lesser black plant-bug, Irbisia sericans 214

Thistle butterfly, Vanessa cardui 4G2

Ananas satirns—see Pineapple.

Andromeda (Andromeda spp.).

Florida wax scale, Ceroplastes floridcnsis 138

Angelica (Angelica spp.).

Parsnip plant louse, Siphocorync caprew 100

Anise, Wild (Oariirn kelloggii).

California parsley caterpillar, Papilio zolicaon 455

An nana reticulata—see Custard Apple.

Anthemis—see Chamomile.
Anthurium (Anthurium spp.).

European Fiorinia, Fiorinia fiorinia 172
Florida way scale, Ceroplastes floridcnsis 138

Anth irrli inn

m

—see Snapdragon.

Antidesma (Antidesma sp.).

Black scale, Saissetia olece 154
A pi urn graveolens—see Celery.

Apocynum—see Dogbane.

Apple (Pyrus mains).

Apple leaf-hopper, Empoasca mali 63

Armyworm, Cirphis iinipuncta 396
Baker's mealy bug, Pseitdococcus bakeri 126

Beet armyworm, Laphygma flarimauilafa 400
Black fruit-tree weevil, Magdalis gracilis 302
Black scale, Saissetia olece 154

Box-elder plant-bug, Leptocoris trivittatus 205
Branch and twig-borer, Polycaon confertus 239
Bronze apple-tree weevil, Magdalis wnescens 301
Buffalo tree-hopper, Ceresa bubalus 62
Bur clover or cowpea aphis, Aphis medicaginis 90
California peach borer, Algeria opalescens 424
California Prionus, Prionns californicus 2.

r»2

California tent caterpillar, Malacosoma californica 411

California tussock moth, Hemerocampa vetusta 409
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Apple—(Continued). Page
Citrus red spider, Tetranychus mytilaspidis 15

Clover-apple aphis, Aphis bakeri ' 8N

Codlin-moth, Cydia pomonella 437

Cottony cushion or fluted scale, Icerya purchasi 110

Cottony maple or vine scale, Pulvinaria vitis 135

Devastating grasshopper, Melanoplus devastator 45

European fruit Lecanium, Lecanium con 146

European fruit-tree scale, Aspidiotus ostrecBfvrinis 179

European or Italian pear scale. Epidiaspis piricola 172

Fall cankerworm, Alsophila pometaria 415

False chinch bug, Nysius erica 207

Flat-headed apple-tree borer, Chrysobothris feniorata 236

Florida wax scale, Geroplastes floridensis l.'.s

Forest tent-caterpillar, Malacosoma, disstria 412

Frosted scale, Lecanium pruiiiosi: /, . 151

Fruit-tree leaf-roller, Arohips argyrospita 439
Fruit-tree Pulvinaria, Pulvinaria umygdali 135

Fruit-tree sericas, Serica spp 250
Fruit-tree leaf Syneta, 8yneta albida 1

—

284

Gloomy scale, Ghrysomphalus teneoricosus . 186

Greedy scale, Aspidiotus camelUm 175

(ireen apple aphis. Aphis ponii 94

Hairy Phobetus, Phobetus vomatus 247

Lesser shot-hole borer. Xyleborus xylograph us 314

Malacosoma pluvialis 411

Oat aphis, Aphis avenue 87
Oblique-banded leaf-roller. Arohips rosaceana 441

Oyster-shell scale. Lepidosaphes ulmi 190
Pear-leaf blister-mite, Eriophyes pyri 8

Pear-leaf rust mite, Epitrimerus pyri : 12

Pear Psylla, Psylla pyricola 67
Pear thrips, Tceniothrips pyri 57
Pernicious or Sau Jose scale, Aspidiotus perniciosus 179
Potato flea-beetle, Epitrix cucumcris 261
Putnam's scale, Aspidiotus ancylus 174

Red-humped caterpillar, Sohizura conewma 407
Red scale, Ghrysomphalus aurantii 183
Red spider, Bryobia pratensis 12
Pose leaf-hopper, Empoa rosce 62
Posy apple aphis. Aphis sorbi 96
Rusty or antique tussock moth. Notolophus antiqua 411
Scurfy scale. Chionaspis furfura 158
Shot-hole borer or fruit-tree bark-beetle, Eccoptogaster rugulosus 311

Small darkling ground beetle. Eurymetopon bicolor 292
Snowy tree-cricket, CEcanthus niveus 32
Soft brown scale. Coccus hesperidum 143
S] lotted root fly, Euxesta notata . 340
Spring cankerworm. Paleacrita vernata 417
Tarnished plant-bug, Lygus pratensis • 212
Two-spotted mite, Tetranychus telarius 16
Variegated cutworm, Lycophotia margaritosa 401
Walnut scale, Aspidiotus juglans-regia 178
Western striped cucumber beetle, Diabrotica trivittata 274
White bud-weevil, Eupagoderes mortivattis 297
White-lined sphinx, Cclcrio lineata 383
Woolly apple aphis. Eriosoma lanigera 80
Yellow-necked apple caterpillar, Datana ministra 406
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Apple, Crab (Pyrus baccata). Page
Clover-apple aphis, Aphis bakeri 88
Codlin-nioth, Cydia pomonella 437
Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 179

Scurfy scale, Chionaspis furfura 158
Apple. Flowering' Crab—see Chokeberry.

Apple, Custard (Annona reticule',Jt).

Floinda wax scale, Ceroplastt floridcnsis 138

Apple, Thorn—see Jimpson Weed.
Apricot (Pruuus armeniaca)

.

Apricot leaf-weevil, Paraptochus scllatus 299
Black fruit-tree weevil, Magdalis gracilis 302
Black scale, Saissetia olece 154
Branch and twig-borer, Polycaon confertus 239
California peach borer, 2Egeria opalcs- us 424
Cherry fruit sawfly, Hoplocampa cookei 359
Citrus thrips, Scirtothripa citri 55
Common termite, Termes lucifugits 29
Cottony cushion or fluted scale, Icerya purchasi 110
Destructive Eleodes, Eleodcs omissa borealis 291

Devastating grasshopper. Melanoplus devastator 45
European fruit Lecanium, Lccanium corni 140
European fruit-tree scale. Aspidiotus ostreoeformis 179
Fall cankerworm, Alsophila pometaria ; 415
Flat-headed apple-tree borer, Chrysobothris femorata 230
Frosted scale, Lecanium pruinosum 151
Fruit-tree leaf-roller, Archips argyrospUa 439
Fruit-tree sericas, Serica spp 250
Fullers rose beetle, Paatomorus fulleri 298
Green peach aphis, Rhopalosiphum persicw 98
Lesser shot-hole borer. Xyleborus xylographus 314
Oblique-banded leaf-roller, Archips rosaceana 441
Orange Tortrix, Tortrix citrana 442
Oyster-shell scale. Lepidosaphes ulmi 190
Peach tree borer, JLgeria cxitiosa 421
Peach twig-borer, Anarsia lineatellia 445
Pear thrips, Twniothrips pyri .".7

Pernicious or San Jose scale, Aspidiotus perniciosus 179
Putnam's scale, Aspidiotus ancylus 174
Red-humped caterpillar. Schizura eoncinna 407
Red spider, Bryobia pratensis 14
Shot-hole borer or fruit-tree bark-beetle, Eccoptbgaster rugulosus 311
Small darkling ground beetle, Eurymetopon bicolor 292
Social scarabaeid, Ccenonycha socialis 241
Soft brown scale, Coccus hespetidum 143
Spring cankerworm, Paleacrita vernata 417
Two-striped leaf-beetle. Luperodes bivitiatus 277
Walnut scale, Aspidiotus juglans-rcgiw 178

Western twig-borer, Apatc punctipennis 238
Western striped cucumber beetle, Diabrotica trivittata 274
Western 12-spotted cucumber beetle. Diabrotica soror 271
Yellow-necked apple caterpillar, Datana ministra 406

Aqu ilegia—see Columbine.
Arab is—see Rock Cress.

Arachis hypogwa—see Peanut.
Aralia nudicaulis—see Sarsaparilla.
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Araucaria, BidwiM's (.1 raucaria bidwillii)—also see Norfolk Island Pine and

Monkey Puzzler. Page
Iraucaria Eriococcus, Eriococcus araucaria) 121

Black araucaria scale, ChrysomphahiS rossi 185

Florida red scale, ChrysomphahiS aonidum 181

Golden mealy bug, Pseudococcus aurilanatus 125

Arborvitae (Thuya occidentalis) .

Arborvitae plant louse, Lachnus tujafilinus— I SO

Juniper scale, Diaspis carueU * 167

Pernicious or San Jose scale, Aspidiotus perniciosus 179

Two-spotted mite, Tetranychus telarius 10

Arbutus menzeisii—see Madrone.

Arbutus, Trailing (Epigoea repens).

Potato flea-beetle. Epitrix cucumeris 201

Arctium lappa—see Burdock.

I rctostaphylos—see Manzanita.

Areca—see Betel Nut.

Irrhenatherum avenaceum—see Oat Grass.

Arrow -wood (Viburnum sp.)—also see Snowball.

Lintner's scale, Chionaspis Untneri 159

Oyster-shell scale, Lepidosaphes ulmi 190

Artemisia {Artemisia sp.)—also see California Sage.

Black araucaria scale, Chrysomphalus rossi 185

Artichoke, Globe (Cynara scolymus).

Clover-apple aphis, Aphis bakeri S8

A rtocarpus—see Bread-fruit.

Aruncus Sylvester—see Goat's-beard.

.1 rundinaria—see Bamboo.
Asclepias—see Milkweed.

Ash (Fraxinus spp.).

European fruit Lecanium, Lecanium corni 146

Flat-headed apple-tree borer, Chrysdbothris femorata 236

Oblique-banded leaf-roller, Archips rosaceana 441

Oyster-shell scale, Lepidosaphes ulmi 190

Pernicious or San Jose scale, Aspidiotus perniciosus 179

Potato flea-beetle, Epitrix cucumeris 261

Putnam's scale, Aspidiotus ancylus 174

Soft brown scale, Coccus hesperidum 143
Two-spot t ed mile, Tetranychus telarms 16

Ash, Green (Fraxinus lanceolata).

Citrus white fly, Dialeurodes citri 196
Ash, Mountain (Sorbus spp.)—also see American and European Mountain

Ash.

Black scale, Saissetia olew 154
Cottony maple or vine scale, Pulvineria vitis 136
Flat-headed apple-tree borer, Chrysobothris femorata 236
Frosted scale, Lecanium pruinosum 151

Pear or cherry slug, Caliroa cerasi , , 357
Rosy apple aphis, Aphis sorbi 96
Shot-hole borer or fruit-tree bark-beetle, Eccoptogaster rugulosus 311

Ash, American Mountain (Sorbus amcricana)

.

Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 179
Scurfy scale, Chionaspis furfura- 158

Ash, European Mountain (Sorbus aucuparia).

Oystei'-shell scale, Lepidosaphes ulmi 190
Pear-leaf blister-mite, Eriophyes pari 8
Pernicious or San Jose scale, Aspidiotus perniciosus 179
Scurfy scale, Chionaspis furfura 158
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Ash, Prickly (Xanthoxylum spp.). Page
Citrus white fly, Dialeurodes citri 196

Scurfy scale, Chionaspis furfura 158

Walnut scale, Aspidiotus juglans-regice 178

Ash, White (Fraxinus americana)

.

Scurfy scale, Chionaspis furfura 158

Walnut scale, Aspidiotus juglans-regiw 178

Asparagus, Esculent (Asparagu* officinalis).

Asparagus miner, Agromyza simplex 347

Common asparagus beetle, Crioceris asparagi 26S
Harlequin cabbage bug, Murgantia histrionica 201

Lima bean symphylid, Scutigcrella californica 21

Orange Tortrix, Tortrix citrana 412

Yellow bear caterpillar, Diacrisia virginica 390
Asparagus Ferns (Asparagus plumosus and A. sprengcri).

Hemispherical scale, Saissetia hemispluerica 15]

Ivy or oleander scale, Aspidiotus hederce 17G

Melon aphis, Aphis gossypii 90
Aspen (Populus tremuloides)

.

European fruit-tree scale, Aspidiotus ostrewformis 179

Oyster-shell scale, Lcpidosaphes ulmi 190

Poplar-stem gall-louse, Pemphigus populicaulis 76

Red-humped caterpillar, Schixura concinna 407
Aspen, Long-toothed (Populus grandidentata)

.

Scurfy scale, Chionaspis furfura 158

Aspidistra (Aspidistra lurida)

.

Aspidistra scale, Hemichionaspis aspidistra' 171

Florida red scale, Chrysomphalus aonidum 181

Aster (Aster spp.).

Black scale, Saissctia olcw 154

False chinch bug, Nysius erica? 207
Greenhouse white fly, Asterochiton vaporariorum 198
Infernal blister beetle, Lytta stygica 294

Red composite aphis, Macrosiphum rudbeckiw 106
Sugar-beet wireworm, Limonius californicus 233
Two-spotted mite, Tetranychus telarius 16

Western 12-spotted cucumber beetle. Diabrotica soror 271

Astragalus—see Loco-weed.

Atriplex (Atriplv.r spp.).

Beet armyworm, Laphygma flavimaculata 400
Beet leaf-hopper, Eutcttie icnella 64

Irregular wax scale, Ccroplastes irregularis 139

Sugar-beet leaf-beetle, Monoxia puncticolUs 279

Aucuba (Aucuba sp.)>

Yellow scale, Chrysomphalus citrinus 185
Avena sativa—see Oat.

Avocado (Persca gratissima)

.

Greenhouse thrips, Heliothrips hwmorrhoidalis 54
Azalea (Rhododendron spp.).

Fuller's rose beetle, Pantomorus fulleri 298
Greenhouse thrips, Heliothrips hwmorrhoidalis 54

Pubescent Hoplia, Iloplia pubescens 243

Baccharis—see Groundsel tree and Chapparal Broom.
Balm of Gilead (Populus balsamifera candicans)

.

Mourning cloak butterfly, Euvanessa antiopa 461

Oyster-shell scale, Lcpidosaphes ulmi 190

Balsam-apple, Wild (Echinocystis lobata)

.

Squash-vine borer, Melittia satyriniformis 430

B—13664
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&Jamboo (Arundinaria spp. and Bambusa spp.). Page
Bamboo plant louse, Mysocallis arundicolens 84

Cottony bamboo scale, Antomna crawi . 133
Bambusa—see Bamboo.
Banana (Musa sapientnm )

.

Diplaeus Ceroputo, Ceroputo yucca; 125
Drosophila busckii 343
Drosophila repleta 343
Florida red scale, Chrysomphalus aonidum 1S1
Pomace fly, Drosophila melanogaster 343
Soft brown scale, Coccus hesperidum 143

Banana Shrub (Michelia {Magnolia) fuscata).

Citrus white fly, Dialeurodes citri 196
Banksia (Banlsia sp.).

Black araucaria scale, Chrysomphalus rossi 185
Purple scale, Lepidosaphcs beekii 18G

Barley (Hordcinn sativum).

Alfalfa semi-looper, Phytometra californica 395
Angoumois grain moth, Sitotroga cerealella 450
Armyworm, Cirphis unipuncta 396
Black plant-bug, Irbisia brachycerus 213
Chinch bug, Blissus leucopterus 208

• Devastating grasshopper, Melanoplus devastator 43
Granary weevil, Calandra granaria 307
Lesser plant-bug, Irbisia sericans 214

Oat aphis, Aphis avence 87
Obscure 12-spotted cucumber beetle, Diabrotica 12-punctata tenella 273
Pacific plant-bug, Thyrillus pacificus 215
Pellucid grasshopper, Camnula pellucida 43
Red-legged grasshopper, Melanoplus fcmiir-rubrum 46
Red spider, Bryobia pratensis 14

Rice weevil, Calandra oryzw 308
Tarnished plant-bug, Lygus pratensis 212
Tule billbug, Sphenophorus discolor 308
Valley grasshopper, CEdaleonotus enigma 48

Variegated cutworm, Lycophotia margaritosa 401
Basswood (Tilia americana and T. angustifolia)—also see Linden.

European fruit Lecanium, Lccanium corni 146

Oblique-banded leaf-roller, Archips rosaceana 441
Oyster-shell scale, Lepidosaphes ulmi 190

Bay, California—see California Laurel.

Bay, Red (Persia carolinensis)

.

Florida wax scale, Ceroplastes fioridensis 138

Bay, Sweet—see Laurel.

Bean (Phasrolus spp.).

A /litis vibiirni 94

Apple leaf-hopper, Empoasca mali 63
Bean aphis. Aphis rumicis 91

Bean thrips, Heliothrips fasciatus 52

Bean weevil, Acanthoscelidcs oitectus 2S7
Bur clover or cowpea aphis, Aphis medicaginis 90
Corn ear-worm, Chloridea obsoleta 397
Greenhouse white fly, Aslerochiton vaporariorum 198
Harlequin cabbage bug, Murgantia histrionica 201

Lima bean symphylid, Scutigerella californica 21

Lima bean pod-borer, Etiella zinckenella 434
Oblique-banded leaf-roller, Archips rosaceana 441

Pacific banded flea-beetle, Systena tamiata ligata 1 285

Pale-striped flea-beetle, Systena llanda 285
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*
Bean—-(Continued). Page

Potato flea-beetle, Epitrix cucumeris 261
Seed-corn maggot, Phorbia fusciceps 334
Sugar-beet wireworm, Limonius californicus 233
Thistle butterfly, Vanessa cardui 462
Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272
Two-spotted mite, Tetranychiis telarkts 16
Variegated cutworm, Lycophotia margaritosa 401
Western potato flea-beetle, Epitrix subcrinita 264
Western striped cucumber beetle, Diabrotica trivittata 274
Western 12-spotted cucumber beetle, Diabrotica soror 271
Yellow bear caterpillar, Diacrisia virginica 390

Bean, Broad, English Dwarf, Horse, Tick, Windsor (Vicia faba) .

Broad-bean weevil, Bruchus rufimanus 290
Bean, Castor (Ricinus communis)

.

Bean aphis, Aphis rumicis 94
Cottony cushion or fluted scale, Icerya purchasi 110
Two-spotted mite, Tetranychiis telarius 16

Bean, Soja (Glycine hispidu).

Alfalfa caterpillar, Eurymus eurytheme 459
Beech (Fagus spp.)-

Black scale, Saisselia olew 154
Cottony maple or vine scale, Pulvinaria vitis 135
Flat-headed apple-tree borer, Chrysobothris femorata 236
Grape leaf-hopper, Erythroneiira comes 65
Lesser shot-hole borer, Xyleborus xylographus 314
Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 179
Putnam's scale, Aspidiotus ancylus 174

Beet, Common and Sugar (Beta vulgaris).

Apple leaf-hopper, Empoasca mali 63
Bean thrips, Heliothrips fasciatus 62
Beet armyworm, Laphygma flavimaculata 400
Beet carrion beetle, Silpha opaca 219
Beet leaf-hopper, Eutettix tenella 64
Beet or spinach leaf-miner, Pegomyia vicina 333
Beet root aphis, Pemphigus betw 76
Differential grasshopper, Mclanoplus differentialis 46
Harlequin cabbage bug, Murgantia histrionica 201
Hop flea-beetle, Psylliodes punctulata 280
Large black blister beetle, Lytta insperata 293
Limonius camis 232
Limonius infuscatus 232
Melon aphis, Aphis gossypii 90
Minute false chinch bug, Nysius ericw tninutus 208
Muck or carrot beetle, Ligyrus gibbosus 246
Pacific banded flea-beetle, ftystena twniata ligata 285
Pale-striped flea-beetle, Systena blanda 285
Pale-winged grasshopper, Mclanoplus uniformis 47
Pellucid grasshopper, Camnula pellucida 43
Potato flea-beetle, Epitrix cucumeris 261

Seed-corn maggot, Phorbia fusciceps 334

Serpentine leaf-miner, Agromyza pusilla 346
Spotted blister beetle, Epicauta maculata 292

Spotted root fly, Euxesta notata 340

Sugar-beet wireworm, Limonius californicus 233
Sugar-beet leaf-beetle, Monoxia puncticollis 279

Two-spotted mite, Tetranychus telarius 16
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Beet— (Continued). Page
Variegated cutworm, Lucophotia margaritosa 401
Western armyworm, Euxoa agrestis 398
Western beet leaf-beetle, Monoxia consputa 278

Western cabbage flea-beetle, Pluillotrcta pusilla 281

Western striped cucumber beetle, Diabrotica trivittata 274

Western 12-spotted cucumber beetle, Diabrotica soror 271
White-lined spbinx, Celerio lineata 381
Yellow bear caterpillar, Diacrisia virginica 390

Begonia [Begonia sp.)

.

Citrus mealy bug, Pseudococcus citri 128
Florida red scale, Ghrysomphalua aonidum 1S1
Fuller's rose beetle, Pantomorus fulleri : 29S
Greenhouse thrips, Heliothrips hwmorrhoidaUs 54

Greenhouse white fly, Asterochiton vaporariorum 198
Long-tailed mealy bug, Pseudococcus longispinus 131

Melon aphis. Aphis gossypii 1)0

Bellflower {Campanula spp.)

Serpentine leaf-miner, Agromyza pusilla 346
Belli* perennis—see Daisy.

Benzoin (cstiralc—see Spice Bush.

Bcrberis—sec Barberry.

Beta—see Beet.

Bete! nut {Areca sp.).

Aspidistra scale, Hemichionapsis aspidistra? 171

European Fiorinia, Fiorinia fioriniw 172
Ivy or oleander scale, Aspidiotus hederce 170
Tessellated or palm scale, Eucalymnatus tcsscllatus 140

Betula—see Birch.

Bidens—see Bur-marigold.

Bignonia (Bignonia sp.).

Citrus mealy bug, Pseudococcus citri 12S
Greenhouse Orthezia, Orthezia insignia 112
Hemispherical scale, Saissetia hemisplxerica 1.~»1

Big Root—see Man Root.

Billberry (Yaccinium sp.)—also see Cranberry.

Oak Eriococcus, Eriococcus quercus 122
Oyster-shell scale, Lcpidosaphes ulmi-- 190
Potato flea-beetle, Epitrix cucumeris 261

Billbergia {Billbcniiu zebrina).

Pineapple scale, Diaspis bromelite 166
Bindweed—sec Morning-glory.

Biola {Biola oriciitalis)

.

Juniper scale, Diaspis carueli 167
Birch {Betula spp.)

.

Apple leaf-hopper, Empoasca mali 63
Frosted scale, Lecanium pruinosum 151
Mourning cloak butterfly, Euvanessa antiopa 461
Oblique-banded leaf-roller, Archips rosaveana 441
Pernicious or San Jose scale, Aspidiotus perniciostis 179
Two-spotted mite, Tctranychus telariue 16

Birch, River (Betula nigra).

Oyster-shell scale, Lcpidosaphes ulmi 190
Birch, White (Betula populifolia).

European fruit-tree scale, Aspidiotus ostrcceformis 179
Lintner's scale, Ghionaspis lintneri 159
Oyster-shell scale, Lcpidosaphes ulmi 190

Birch. Yellow or Gray (Betula lutea)

.

Oblique-banded leaf-roller, Archips rosaceana 441
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Bird of Paradise Flower (Strclittia spp.). Page
Citrus mealy bug, Pseudococcus citri 128

Greedy scale, Aspidiotus camellia 175

Long-tailed mealy bug, Pseudococcus longispimis 131

Bitternut (Carya cordiformis)

.

Little hickory aphis, Monellia caryella 82
Bittersweet {Solanum dulcamara).

Golden tortoise beetle, Coptocycla bicolor 259
Oyster-shell scale, Lepidosaphes ulmi 190

Bittersweet, False {Celastrus scandcus)

.

Euonymus scale, Chionaspis euonymi 157
Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 179

Blackberry (Rubus spp.).

Apple leaf-hopper, Empoasca mali 63
Blue sharpshooter, Tettigoniella cirecllata 66
California Prionus, Prionus caUfornicus 252
California tree-cricket, (Ecanthus caUfornicus 31
Cottony maple or vine scale, Pulvinar'm vitis 135
European fruit Lecanium, Lecanium corni 146
Fuller's rose beetle, Pantomorus fulleri 298
Grape leaf-hopper, Erythroncura comes 65'

Greenhouse white fly, Asterochiton vapora riorum 198
Oblique-banded leaf-roller, Archips rosaceana 441
Pernicious or San Jose scale, Aspidiotus perniciosus 179
Pubescent Hoplia, Ilopliu pubescens 243
Raspberry horntail, Hartigia cressoni 354
Red-humped caterpillar, ScMzura concinna 407
Red and yellow leaf-beetle, Cryptocephalus castaneus—-. 269

Rose scale, Aulacaspis roscc 170
Raspberry crown moth, JEgeria ruiilans 425
Two-spotted mite, Tetranychus telarius 16
Yellow bear caterpillar, Diacrisia virginica 390
Yellow-necked apple caterpillar, Datana ministra 406

Blackthorn (Primus spinosa).

Oyster-shell scale, Lepidosaphes ulmi 190
Blackwood, Australian (Acacia melanoxylon)—also see Acacia.

Aspidistra scale, Hemichionaspis aspidistrce 171

Cottony cushion or fluted scale, Icerya purchasi 110
Bladder Nut (Staphylea spp.).

Oyster-shell scale, Lepidosaphes ulmi 190

Putnam's scale, Aspidiotus ancylus 174

Blueberry—see Billberry and Cranberry.

Bottle-brush (CaUistcmon lanceolatus)

.

Citrus mealy bug, Pseudococcus citri 128
Bouvardia (Bouvardia sp.).

Citrus mealy bug, Pseudococcus citri 12S
Two-spotted mite, Tetranychus telarius 16

Box-elder (Negundo accroides)

.

Apple leaf-hopper, Empoasca mali 63
Box-elder plant-bug, Leptocoris trivittatus 205
Cottony maple or vine scale, Pulvinaria vitis 135
Flat-headed apple-tree borer, Vhrysobothris femorata 236

Oblique-banded leaf-roller, Archips rosaceana 441

Omnivorous looper, Sabulodes cubcruta 41!)

Oyster-shell scale, Lepidosaphes ulmi 190

Putnam's scale, Aspidiotus ancylus 174

Red scale, Ghrysomphalua aurantu 183
Soft brown scale, Coccus hesperidum 143

Walnut scale, Aspidiotus juglans-regiw 17S
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Boxwood or Box Tree (Buxus spp. ). Page
Cottony cushion or fluted scale, Icerya purchasi 110
Cottony maple or vine scale, Pulvinaria vitis 135
Ivy or oleander scale, Aspidiotus hederce 176
Oyster-shell scale, Lepidosaphes ulmi 190
Red scale, Chrysomphalus aurantu 183

Brassica—see Cabbage, Kohl-rabi, Mustard, Rape, Rutabaga, Turnip, etc.

Bread-fruit {Artoearpus sp.).

Red scale, Chrysomphalus aurautii 1S3
BromcUa—see Pinguin.

Bromus—see Brome Grass, Cheat, Upright Chess and Rescus Grass.

Broccoli—see Cabbage.

Broom (Cytisus sp.).

Oyster-shell scale, Lepidosaphes ulmi 190
Broom, Butcher's (Ruseus spp.)

Ivy or oleander scale, Aspidiotus hederce 17*5

Laurel scale, Aspidiotus britannicus 174
Broom, Chappara! {Baccharis piluluris).

Greedy scale, Aspidiotus camellia: 175
Brussel's Sprouts—see Cabbage.

Buck Brush (Ceanothus cuneatus)

.

Greedy scale, Aspidiotus camellke 175
Buckeye, California {JEsculus calif'amicus)

.

Apple leaf-hopper, Empoasca mali 63
Baker's mealy bug, Pseudococcus bakeri 126
California buckeye scale, Aspidiotus wsculi 173
Cottony maple or vine scale, Pulvinaria vitis 135
Iris white fly, Aleyrodes spirwoides 196
Oak twig-girdler, Agrilus politus 234
Omnivorous looper, Sabulodc* caberata 419
Oyster-shell scale, Lepidosaphes ulmi 190
Spotted tree-borer, Synaphceta guexi 253
Two-striped leaf-beetle, Luperodes bivittatus 277

Buckthorn (Rhamnus spp.).

Apple leaf-hopper, Empoasca mali 63
Black scale, Saissetia olew 154
Ivy or oleander scale, Aspidiotus hederw 170
Melon aphis, Aphis yossypii 90
Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 179
Scurfy scale, Chionaspis furfura 158

Buckwheat (Fagopyrum esculentum)

.

Apple leaf-hopper, Empoasca mali 03
Red spider, Bryobia pratensis 14
White lined sphinx, Celerio lineata 384

Bulrush (Rcirpus sp.).

Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272
Burdock (Arctium lappa).

Grape leaf-hopper, Erythroneura comes 05
Oat aphis, Aphis avenw S7
Oblique-banded leaf-roller, Archips rosaccana 441

Bur- Marigold (Bidens spp.).

Bean thrips, Hcliothrips fasciatus 52
Red scale, Chrysomphalus aurantii 183

Burgmansia (Biirgmansia sp.).

Striped datura beetle, Lema nigrovittata 277
Bursa Binsa-pastoris—see Shepherd's Purse.
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Butternut or White Walnut (Juglans cincrea). Page
Cottonwood scale, Vhionaspis ortholobis 160
Oyster-shell scale, Lepidosaphes ulmi 190

Buttonbush (Ccphalanthus occiih ntalis)

.

Pear or cherry slug, Caliroa cerasi 357
Pernicious or San Jose scale, Aspidiotus perniciosus 179

Buxus—see Boxwood.
Cabbage (Brassica oleracea)

.

Alfalfa semi-looper, Phytometra caHfomica . 393
Armyworm, Cirphis unipuncta 396
Cabbage aphis, Aphis brassicw S9
Corn ear-worm, Chloridea obsoleta 397
Drosophila apicata 343
False chinch bug, Nysius ericw 207
Greasy cutworm, Agrotis ypsilon 394
Green peach aphis, Rhopalosiphum persicce 98
Harlequin cabbage bug. Murgantia histrionica 201
Hop flea-beetle, Psylliodes punctulata 280
Imported cabbage worm, Pontia rapce 457
Milliped, Julus hircus 19
Onion thrips, Thrips tabaci 56
Potato flea-beetle, Epitrix cucumeris 261
Seed-corn maggot, Phorbia fusciceps 334
Sei^pentine leaf-miner, Agromyza pusilla 346
Southern cabbage butterfly, Pontia protodice 455
Spotted root fly, Euxesta notata 340
Striped turnip flea-beetle, Phyllotreta vittata 283
Variegated cutworm, Lycophotia margaritosa 401
Western armyworm, Euxoa agrestis 308
Western cabbage flea-beetle, Phyllotreta pusilla 281
Western flea-beetle, Hemiglyptiis basalis 260
Western radish maggot, Phorbia planipalpis 338
Western 12-spotted cucumber beetle, Diabrotica soror 271

Cactus—see Cereus, Echinocactus and Opuntia.

Cactus, Lobster (Epiphyllum sp.).

Long-tailed mealy bug, Pseudococcus longispinus 131
Gajanus iiidicus—see Pigeon Pea.

Calamus—see Rattan Palm.
Calendula officinalis—see Marigold.

Calico Bush or Spoon -wood (Kahnia latifolia)

.

Strawberry flea-beetle, Haltica ignita 267
Calla (Zantcdischia sp.).

Greenhouse thrips, Heliothrips hcemorrhoidalis 54
Long-tailed mealy bug, Pseudococcus longispinus 131
Two-spotted mite, Tctranychus tclarius 16

Callistemon lanceolatus—see Bottle-brush.

Calluna vulgaris—see Heather.

Camellia ( Camellia spp.).

Black citrus plant louse, Toxoptera aurantim 78
Black scale, Saissetia olew 154
European Fiorinia, Fiorinia fioriniw 172
Florida red scale, Chrysomphalus aonidum 181
Fuller's rose beetle, Pantomorus fidleri 298
Greedy scale, Aspidiotus camellia? 175
Hemispherical scale, Saissetia hemisphcerica 151
Ivy or oleander scale, Aspidiotus hcderw 175
Japanese or Mexican wax scale, Ceroplastes ceriferus 137
Oyster-shell scale, Lepidosaphes ulmi 190
Parlatoria pergandii camellias 192, 193
Soft brown scale, Coccus hesperidum 143
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Campanula—see Bellflower.

Camphor Tree (Cinnamomum camphora)

.

PAGE
Florida red scale, Chrysomphalus aonidum 181

Greedy scale, Aspidiotus camellias 175

Oyster-shell scale, Lvpidosaph.es ulmi 190

Canaigre (Rum ex hymenosepalous) .

Apple leaf-hopper, Empoasca mail 63

Green dock beetle, Gastroidea cyanea 275

Canna (Carina spp.).

Fuller's rose beetle, Pantomoras fulleri 298

Pineapple scale, Diaspis bromeliw 106

Yellow bear caterpillar, Diacrisia virginica 390

Cannabis sativa—see Hemp.
Cantaloupe—see Muskmelon.

Capriola dactylon—see Bermuda Grass.

Capsicum—see Pepper.

Caragana arborescens—see Pea Tree.

Caraway (Carum carvi) .

Parsnip plant louse, Hiphocoryne caprece 100

Carnation (Dianthus caryophyllus)

.

Fuller's rose beetle, Pantomorus fulleri 298

Green peach aphis, Rhopalosiphum persicw 9S

Oblique-banded leaf-roller, Archips rosaceana 441

Two-spotted mite, Tetranychus telarius 16

Carob (Ceratonia siliqua).

Citrus mealy bug, Pseudococcus citri 128

Ivy or oleander scale, Aspidiotus hederce 176

Long-tailed mealy bug, Pseudococcus longispinus 131

Carpodetus (Oarpodetus scrratus)

.

Ivy or oleander scale, Aspidiotus hederce 176

Carrot (Dauciis carota).

Dooryard sowbug, Porcellio Icevis 3

Muck or carrot beetle, Ligyrus gibbosus 246

Pale-striped flea-beetle, Systena blanda 285

Parsnip plant louse, Hiphocoryne caprece 100

Potato flea-beetle, Epitrix cucumeris 261

Yellow bear caterpillar, Diacrisia virginica 390

Carum carvi—see Caraway.
Varum kclloggii—see Wild Anise.

Carya—see Bitternut, Hickory and Pecan.

Caryota—see Fish-tail Palm and Wine Palm.

Cassia—see Senna.

Castanea—see Chestnut.

Catalpa (Catalpa sp.)

Melon aphis, Aphis gossypii 90
Pernicious or San Jose scale, Aspidiotus perniciosus 179

Catnip (Nepeta cataria)

.

Grape leaf-hopper, Erythroneura comes Go

Cat -tail (Typha spp.).

Oat aphis, Aphis avence 87

Potato tuber moth, Phthorimwa operculella 448

Cattleya (Cattleya sp.)—also see Orchid.

Greenhouse thrips, Heliothrips hwmorrhoidalis 53

Cauliflower—see Cabbage.

Ceanothus (Ccanothus spp.)—also see Buck-brush, Deer-brush aud New Jer-

sey Tea.

Adeleres, Adeleres ovipennis 296
Beautiful Hoplia, Hoplia dispar 243
Colaspidca varicolor 275
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Ceanothus— (Continued.) Page
Diplacus Ceroputo, Ceroputo yuccw 125
Great Basin tent-caterpillar, Malacosoma fragilis 411
Pernicious or San Jose scale, Aspidiotus perniciosus 179
Willow scale, Chionaspis salicis-nigrw 163

Cedar, Deodara (Cedrus dcodara).

Black scale, Saissetia oleoe 154
Cypress bark-beetle, Phlocosinus cupressi 314

Cedar, Incense (Libocedrus decurrens)

.

Gray leaf-beetle, Glyptocclis longior 276
Juniper scale, Diaspis carueli 167

Cedar of Lebanon, (Cedrus libani)

.

Cottony cushion or fluted scale, Icerya purchasi 110
Cedrus—see Cedar.

Celastrus scandcns—see False Bittersweet.

Celery (Apium graveolens)

.

Apple leaf-hopper, Empoasca mall 63
Celery and parsley caterpillar, Papilio polyxenes 454
Green peach aphis, Rhopalosiphum persicw 9S
Oat aphis, Aphis avenw 87
Oblique-banded leaf-roller, Archips rosaceana 441
California parsley caterpillar, Papilio zolicaon 455
Parsnip plant louse, Siphocoryne caprece 100
Potato flea-beetle, Epitrix cucumeris 261
Two-spotted mite, Tctranychus telarius 16
Western armyworm, Euxoa agrestis 398
Yellow bear caterpillar, Diacrisia virginica 390

Celtis—see Hackberry.

Century plant—see Aloe.

Ccphalanthus occidentalis—see Buttonbush.
Ceratouia siliqua—see Carol).

Cercidiphyllum (Cercidiphyllum japonica)

.

Pernicious or San Jose scale, Aspidiotus perniciosus 179
Purple "scale, Lepidosaphes ueckii 186

Cercis—see Red-bud.

Cereus {Ccreus spp.).

Cactus scale, Diaspis echinocacti-cacti 168
Cestrum (Cestrum spp.).

Black scale, Saissetia olece 154
Citrus mealy bug, Pseudococcus citri 12S
Striped datura beetle, Lcma nigrovittata 277

Chamcecyparis lawsoniana—see Lawson's Cypress.

Ch3erophyllum (Chwrophyllum temulum)

.

Parsnip plant louse, Siphocoryne caprece 100
Chamwdaphne calyculata'—see Leather Leaf.

Chamaedorea (Chamadorea sp.).

Soft brown scale, Coccus hesperidum 143
Chamomile (Anthemis sp.).

Clover-apple aphis, Aphis bakeri 88
Cheat or Chess (Broiuus secalinus)

.

Oat aphis, Aphis avenw 87
Chenopodium {Chenopodium sp.)—also see Lambsquarters.

Bean thrips, Heliothrips fasciatus 52
Cherry ( Primus cerasus).

Apple leaf-hopper, Empoasca mali 63
Black cherry aphis, Myzus cerasi 97
Box-elder plant-bug, Leptocoris trivittatus 205
Branch and twig-borer, Polycaon confcrtus 239
Buffalo tree-hopper, Ceresa bubalus 62
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Cherry— (Continued i

.

Page
California peach borer, Mgeria opalescens 424
California tussock moth, Hemerocampa vetusta 409
Cherry or calico scale, Lecanium cerasorum 146
Cherry fruit sawfly, Hoplocampa cookei 359
Cherry or pear slug, Galiroa cerasi 357
Common termite, Termes lucifiigus 29
European fruit Lecanium, Lecanium corni 146
European fruit-tree scale, Aspidiotus ostrewformis 179
Fall caukerworm, Alsophila pometaria 415

Flat-headed apple-tree borer, Chrysobothris femorata 236
Forest tent-caterpillar, Malacosoma disstria 412
Frosted scale, Lecanium pruinosum 151
Fruit-tree bark-beetle, Eccoptogastcr rugulosus 311
Fruit-tree leaf Syneta, Syneta albida , 284
Fruit-tree leaf-roller, Archips argyrospila 439
Greedy scale, Aspidiotus camellia' 17.">

Green peach aphis, Rhopalosiphum persicw 9S
Greenhouse thrips, Heliothrips hwmorrhoidalis 54
Harlequin cabbage bug, Murgantia histrionica 201
Ivy or oleander scale, Aspidiotus liedcrw 177
Lesser shot-hole borer, Xylcborus xylographus 314
Oblique-banded leaf-roller, Archips rosaccana 441
Omnivorous looper, Sabulodcs cabcrata 419
Oyster-shell scale, Lepidosaphes ulmi 190
Peach tree borer, Mgeria exitiosa 421
Pear or cherry slug, Galiroa cerasi 357
Pear thrips, Twniothrips pyri 57
Pernicious or San Jose scale, Aspidiotus perniciosus 179
Putnam's scale, Aspidiotus ancylus 174
Red spicier, Bryobia pratensis 14
Red-humped caterpillar, Schizura concinna 407
Shot-hole borer or fruit-tree bark-beetle, Eccoptogastcr rugulosus 311
Spring cankerworm, Paleacrita vernata 417
Two-spotted mite, Tetranychus telarius 16
AValnut scale, Aspidiotus juglans-rcgiir 178
Yellow bear caterpillar, Diacrisia virginica 390
Yellow-necked apple caterpillar, Datana ministra 406

Cherry, Bitter (Primus emarginata)

.

Great Basin tent-caterpillar, Malacosoma fragilis 411
Cherry, Ground (Physalis sp.)—also see Poha.

Potato flea-beetle, Epitrix cucumeris 261
Potato tuber moth, Phthorimcea operculella 448
Tobacco flea-beetle, Epitrix parvula 262

Cherry, Jerusalem {Solatium pseudo-capsicum)

.

Greenhouse white fly, Asterochiton vaporariorum 198
Orange Tortrix, Tortrix citrana 442

Cherry, Laurel (Primus laurocerasus)

.

Citrus white fly, Dialeurodes citri 196
Cherry, Portugal Laurel (Primus lusitanica)

.

Citrus white fly, Dialeurodes citri 196
Cherry, Western Sand (Prunus pumila bcsseyi)

.

Pernicious or San Jose scale, Aspidiotus perniciosus 179
Cherry, Wild Bird of Pin (Prunus pennsylvanica)

.

Potato flea-beetle, Epitrix cucumeris 261
Scurfy scale, Chionaspis furfura 158

Cherry, Wild Black (Prunus serotina).

Oat aphis, Aphis avcnce 87
Peach tree borer, JEgeria exitiosa 421
Scurfy scale, Chionaspis furfura 158
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Chess, Upright (Broinus racemosus)—also see Cheat. Page
Oat aphis, Aphis avenw 87

Chestnut (Castanea spp.).

California Prionus, Prionus californicus 252
European fruit Lecanium, Lecanium corni 146
Flat-headed apple-tree borer, Chrysobothris femorata 236
Omnivorous looper, Sabulodes caberata 419
Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus pemiciosus 179
Yellow-necked apple caterpillar, Datana ministra 406

Chickweed (Stellaria media).

White-lined sphinx, Gelerio lineata 384
Chilicothe—see Man Root.

China-ball Tree (Melia sp.)—also see Umbrella Tree.

Barnacle scale, Ceroplastes cirripediformis 137
Chinaberry—see Umbrella Tree.

Choisya ternata—see Mexican Orange.

Chokeberry or Flowering Crab (Pyrus flvribunda)

.

Green apple aphis, Aphis porni 94
Scurfy scale, Chionaspis furfura 158

Chokeberry (Sorbus spp.).

Pernicious or San Jose scale, Aspidiotus pemiciosus 179
Scurfy scale, Chionaspis furfura 158

Chokecherry (Prunus virginiana)

.

Apple leaf-hopper, Empoasca mail 63
Fruit-tree bark-beetle, Eccoptogaster rugulosus 311
Oat aphis, Aphis avenw 87
Pernicious or San Jose scale, Aspidiotus pemiciosus 179
Scurfy scale, Chionaspis furfura 158
Shot-hole borer, Eccoptogaster rugulosus 311

Chokecherry, Western (Cerasus virginiana demissa).

California peach borer, /Egeria opalescens 424
Christmas berry—see Mountain Holly.

Chrysanthemum (Chrysanthemum spp.).

Black scale, Saissetia olece 154
Chrysanthemum leaf-miner, Phytomyza chrysanthemi 350
Cottony cushion or fluted scale, Icerya purchasi 110
False chinch bug, Nysius ericw 207
Green peach aphis, Rhopalosiphurn persicce 98
Greenhouse Orthezia, Orthezia insignia 112
Greenhouse white fly, Asterochiton vaporariorum 198
Harlequin cabbage bug, Murgantia histrionica 201
Hemispherical scale, Haissetia hemisphwrica 151
Red composite aphis, Macrosiphum rudbeckice 106
Sugar-beet wireworm, Limonius californicus 233
Two-spotted mite, Tetranychus telarius 16
Western 12-spotted cucumber beetle, Diabrotica soror 271

Cicer arietinum—see Chick Pea.

Cicuta virosa—see Water Hemlock.
Cinchona (Cinchona sp.).

Cyanophyllum scale, Aspidiotus cyanophylli 176
Cineraria (Cineraria spp.).

Chrysanthemum leaf-miner, Phytomyza chrysanthemi 350
Long-tailed mealy bug, Pseudococcus longispinus 131
Orange Tortrix, Tortrix citrana 442

Ginnamomum—see Camphor and Cinnamon.
Cinnamon Tree {Ginnamomum zeylanicum).

Tessellated or palm scale, Eucalymnatus tcssellatus 140
Cirsium—see Thistle.
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Cissus (Cissus sp.). Page
Fuller's rose beetle. Pantomorua fulleri 298

Greedy scale, Aspidiotus camellia 175

Citron {Citrus medica).

Barnacle scale, Ceroplastes cirrvpediformis 137

Black citrus plant louse, Toxoptera aurautiw 78

Black Parlatoria, ParlatoHa zisiphus— 193

Black scale, Saissvtia olew 154

Chaff scale, Parlatoria pergandii 193

Citrus mealy bug, Pseudocoecus citri 12S

Cirrus red spider, Tetranychus mytilaspidis _ 15

Citrus thrips, Scirtothrips citri 55

Citrus white fly, Dialeurodes citri 196

Cottony cushion or fluted scale, Icerya purchasi 110

Florida red scale, Chrysomphalus aoftidum 181

Florida wax scale, Ceroplastes floridensis 138

Fuller's rose beetle, Pantomorus fulleri 298
Glover's scale, Lepidosaphes gloverii 188

Green peach aphis, Rhopalosiphuur persicce 98
Greenhouse Orthezia, Orthessia insignia 112

Greenhouse thrips, Heliothrips hwmorrhoidalia 51

Hemispherical scale. Saissetia hemisphwrica 151

Ivy or oleander scale, Aspidiotus hederw 177
Long-tailed mealy bug, Pseudocoecus longispinus 131

Melon aphis, Aphis gossypii 90
Purple scale, Lepidosaphes bechii 18G
Red scale, Chrysomphalus aurantii 183
Soft brown scale, Coccus hesperidum 143
Two-spotted mite, Tetranychus telarius 16
Western 12-spotted cucumber beetle, Diabrotica soror 271

Yellow scale, Chrysomphalus eitrinus 185
CitrulVus vulgaris—see Watermelon.

Citrus (Citrus sp.)—also see Citron, Grapefruit, Lemon, Orange, etc.

Gray citrus scale. Coccus citricola 142
Orange Chionaspis, Chionaspis citri 157
Parlatoria proteus 193

Clematis (Clematis spp. ).

Omnivorous looper. Sdbulodes caberata 419
Oyster-shell scale. Lepidosaphes ulmi 190
Soft brown scale, Coccus hesperidum 143
Two-spotted mite, Tetranychus telarius 16

Clover (Tri folium prafense)

.

Alfalfa caterpillar, Eurymus eurytheme 459
Alfalfa crane-fly, Tipula simplex 319
Alfalfa semi-looper, Phytometra californica 395
Alfalfa leaf-hopper, Empoasca mali 63
Bean thrips, Heliothrips fasciatus 52
Bur clover or cowpea aphis, Aphis medicaginis 90
Clover-apple aphis, Aphis bakeri 88
Clover seed chalcis, Bruchophagus funebris 368
Corn ear-worm. Chloridea obsoleta 397
Destructive pea aphis. Hacrosiphum pisi 104
Devastating grasshopper, Melanophts devastator 45
Crape leaf-hopper, Erythroneura comes 65
Hop flea-beetle, Psylliodes punctulata 280
Ivy or oleander scale, Aspidiotus hederw 177
Lesser migratory grasshopper, Melanoplus atlanis 43
Long-legged grasshopper, Cleinopleura melanopleura 34
Oblique-banded leaf-roller, Archips rosaceana 441



HOST INDEX. XXIX

Clover— (Continued). PAGE
Pale-striped flea-beetle, Systena blanda 285

Potato flea-beetle, Epitrix cucumeris 261

Red-legged grasshopper, Melanoplus femur-rubrum 46

Rod spider, Bryobia pratensis 14

. Serpentine leaf-miner, Agromyza pusilla 346

Spotted blister beetle, Epicauta metadata 292

Tarnished plant-bug, Lygus pratensis 212

Two-striped grasshopper, Melanoplus bivittatus 44

Valley grasshopper, CEdaleonotus enigma 4S

Western armyworm, Euxoa agrestis 398

Western 12-spotted cucumber beetle, Diabrotica soror 271

Clover, Sweet (Jilclilotus alba).

Alfalfa caterpillar, Eurymus eurytheme 459

Gnicua—see Thistle.

Coccoloba (Coccoloba or Coccobolia)—also see Seaside Grape.

Black araucaria scale, Ghrysomphalus rossi 185

Cockle bur (Xantiiim eanadense) .

Pale-striped flea-beetle, Systena blanda 285

Cocoa (Theobroma cacao).

Greenhouse thrips, Heliothrips hwmorrhoidalis 54

Coconut or Cocoanut (Cocos nucifera)

.

Aspidistra scale, Hemichionaspis aspidistra 171

European Fiorinia, Fiorinia fiorinw 172

Florida red scale, Ghrysomphalus aonidum 181

Kentia mealy bug, Pseudccoccus pseudonipw 132

Oyster-shell scale. Lepidosaphcs ulmi 190

Red scale, Ghrysomphalus aurantii 183

Tessellated or palm scale, Eucalymnatus tessellatus 140

Gocos nucifera—see Coconut.

Coffee (Coffea spp.).

Black citrus plant louse, Toxoptera aurantice 78

Citrus mealy bug, Pseudococcus citri 128

Citrus white fly, Dialeurodes citri-j. 196

Tessellated or palm scale, Eucalymnatus tessellatus 140

Thread scale, Ischnaspis longirostris 191

Coix lacryma—see Job's Tears.

Cola—see Kola.

Coleus (Coh us spp. I

.

Citrus mealy bug, Pseudococcus citri 128

Greenhouse Orthezia, Orthezia insignia 112

Greenhouse white fly, Asterochiton vaporariorum 198

Long-tailed mealy bug, Pseudococcus longisplnus 131

Columbine (Aquilegia sp.).

Golden tortoise beetle, Coptoeycla bioolor 259

Cone-flower (Rudbcclia spp.).

Red composite aphis, Macrosiphum rudbeckiw 107

Twelve-spotted cucumber beetle, Diabrotica 12-punctata 27'J

( 'on volvulus—see Morning-glory.

Copparis (Copparis sp.).

Black araucaria scale, Ghrysomphalus rossi 185

Coreopsis—see Tickseed.

Corn (Zea spp.)

.

Angoumois grain moth, Sitotroga eerealella 450

Apple leaf-hopper, Empoasca mali 63

Armyworm, Girphis unipuncta 396

Beet armyworm. Laplii/gma flavimaculata 400
Chinch bug, Blissus leucopterus 208

Corn ear-worm, Chloridea obsoleta 397
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Corn— (Continued), l'wn:

Devastating grasshopper, Melanoplus devastator 45
Differential grasshopper, Mclanoplus differentialis 46
Granary weevil, Calandra granaria 307
Harlequin cabbage bug, Murgantia histrionica 201

Lesser migratory grasshopper, Melanoplus atlanis 43

Oat aphis, Aphis avenw 87
Obscure 12-spotted cucumber beetle, Diabrotica 12-punctata tenella 273
Pale-striped flea-beetle, Systena blanda 285
Pale-winged grasshopper, Melanoplus uniformis 47
Potato flea-beetle, Epitrix cucumeris . 261

Red-legged grasshopper, Melanoplus femur-rubrum 46
Rice weevil, Calandra oryzm 308
Seed-corn maggot, Phorbia fusciceps 334
Sugar-beet wireworm, Limonius californicus 233
Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272
Two-spotted mite, Tetranychus telarius 16
Two-striped grasshopper, Mclanoplus bivittatus 43
Valley grasshopper, CEdaleonotiis enigma 48
Variegated cutworm, Lycophotia margaritosa 401
Western armyworm, Euxoa agrestis 398
Western cabbage flea-beetle, Phyllotreta pusilla 281
Western 12-spotted cucumber beetle, Diabrotica soror 271

Yellow bear caterpillar, Diacrisia virginica 390
Corn, Broom {Sorghum sp.).

Oat aphis, Aphis avenw 87
Corn, Kaffir (Sorghum sp.).

Granary weevil, Calandra granaria 307
Cornus—see Dogwood.
Corylus—see Filbert and Hazelnut.

Cotoneaster (Cotoneaster sp.).

Oyster-shell scale, Lepidosaphes ulmi 190
Pear-leaf blister-mite, Eriophycs pyri 8

Pernicious or San Jose scale, Aspidiotus perniciosus 179
Cotton (Gossypium spp.).

Bean thrips, Heliothrips fasciatus 52
Citrus mealy bug, Pseudococcus citri 128
Corn ear-worm, Chloridea obsoleta 397
Greasy cutworm, Agrotis ypsilon 394
Melon aphis, Aphis gossypii 90
Oblique-banded leaf-roller, Archips rosaceana 441
Pale-striped flea-beetle, Systena blanda 285
Serpentine leaf-miner, Agromyza pusilla 346
Small elongated leaf-beetle, Myochrous longulus 280
Spotted root fly, Euxesta notata 340
Two-spotted mite, Tetranectins telarius 16

Cottonwood (Populus spp.)—also see Poplar.

Alder flea-beetle, Haltica bimargitiata 266
Apple leaf-hopper, Empoasca mali 63
Bead-like cottonwood gall-louse, Tecabius populimonilis 77
Beet root aphis, Pemphigus beta 76
Cottonwood scale, Chionaspis ortholobis 160
Greedy scale, Aspidiotus camellice 175
Mottled cottonwood plant louse, Thomasia populicola 81

Poplar-stem gall-louse, Pemphigus populicaulis 76
Tutnam's scale, Aspidiotus ancylus 176
Spotted tree-borer, Synaphoeta guexi 253
Walnut scale, Aspidiotus juglans-regiw 175
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Cowpea (Yigna oatjang). Page
Bur clover or cowpea aphis, Aphis mcdicaginis 90
Serpentine leaf-miner, Agromyza pusilla 346
Two-spotted mite," Tetranychiis telarius 16

Cranberry (Vaccinium spp.).

Putnam's scale, Aspidiotus ancylus 174
Oyster-shell scale, Lepidosaphes ulmi 190

Crataegus oxycantha—see Hawthorn, White Thorn and Wild Thorn.

Vrepis—see Hawkseed.
Croton (Croton spp.).

Chaff scale, Parlatoria pergandii 193
Greenhouse thrips, Heliothrips hwmorrhoidalis 54
Hemispherical scale, Saissetia hcmisphwrica 151
Long-tailed mealy bug, Psendococcus longispinus 131
Purple scale, Lepidosaphes beckii 186

Cucumber {Cucumis sativus)

.

Black plant-bug, Irbisia brachycerus 213
Golden tortoise beetle, Coptojcycla bicolor 259
Green peach aphis, Rhopalosiphum persicw 98
Greenhouse whitefly, Asierochiton vaporariorum 198
Hop flea-beetle, Psi/Uiodcs punctulata 280
Melon aphis, Aphis gossypii 90
Melon worm, Diaphania hyalinata 431
Obscure 12-spotted cucumber beetle, Diabrotiea 12-punctata tenella 273
Potato flea-beetle, Epitrix cucumeris 261
Squash-vine borer, Melittia satyriniformis 430
Twelve-spotted cucumber beetle, Diabrotiea 12-punctata 272
Two-spotted mite, Tetranychiis telarius 16

Western striped cucumber beetle, Diabrotiea trivittata 274
Western 12-spotted cucumber beetle, Diabrotiea soror 271

Cucumber, Wild—see Wild Balsam-apple.

Cucumis—see Cucumber and Muskmelon.
Cueurbita—see Cushaw, Gourd, Pumpkin and Squash.

Cudweed (Gnaphalium sp.).

Bean thrips, Heliothrips fasciatus 52
Clover-apple aphis, Aphis bakeri 8S

Cuphea {Cuphea sp.).

Greenhouse Orthezia, Orthczia insiguis 112

Cupressus—see Cypress.

Currant (Ribes spp.).

Apple leaf-hopper, Empoasca mali 63
Branch and twig-borer, Polijcaon confertus 239
Cottony maple or vine scale, Puhinaria vitis 135
Currant or gooseberry fruit fly, Epoehra canadensis 342

European fruit Lecanium, Lecanium corni 146
European fruit-tree scale, Aspidiotus ostreaformis 179
European or Italian pear scale, Epidiaspis piricola 172
Flat-headed apple-tree borer, Chrysobothris femorata 236
Fruit-tree leaf-roller, Archips argijrospila 439
Grape leaf-hopper, Erythroneura comes 65

Imported currant borer, Mgeria tipuliformis 428
Ivy or oleander scale, Aspidiotus hederw 177
Oblique-banded leaf-roller, Archips rosaceana 441

Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 179

Putnam's scale, Aspidiotus ancylus 174

Scurfy scale, Chionaspis furfura 158
Two-spotted mite, Tetranijchus telarius 16
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Currant— (Continued). Page
Walnut scale, Aspidiotus juglatis-regice 178

White-lined sphinx, Celerio lineata 384

Yellow bear caterpillar, Diacrisia virgmica 390

Cushaw (Cucurbita moschata)

.

Melon worm, Diaphania hyalinata 431

Cyanoglossum—see Hound's Tongue.

Cyanophyllum (Cyanophyllum sp.).

Cyanophyllum scale, Aspidiotus cyanophylli 17G

Cyanotis (Cyanotis sp.).

Aspidistra scale, Hemichionaspis aspidistrce 171

Cycas—see Sago Palm.

Cydonia—see Quince.

Cytnara scolymus—see Globe Artichoke.

Oyperus—see Umbrella Plant.

Cypress {Cupressus spp.).

Cottony cushion or fluted scale, Icerya purchasi 110

European Fiorinia, Fiorinia fiorince , 172

Juniper scale, Diaspis carueli 167

Cypress, Lawson's (Chamcecyparis lawsoniana)

.

Cypress bark-beetle, Phlaosinus capressi 313, 314

Cypress, Monterey {Cupressus macrocarpa).

Cypress cone-borer, Cydia cupressana 436

Cypress moth, Argyresthia cupressella 454

Cypress twig-borer, Phlccosinus cristatvs 312

Cytisus—see Broom.
Dactylis—see Orchard Grass.

Daffodil (Narcissus pseudo-narcissus).

Narcissus bulb-fly, Merodon equestris 325

Dahlia (Dahlia spp.).

Apple leaf-hopper, Empoasca mali , 63

Greenhouse thrips, Heliothrips hcemorrhoidalis 54

Iris white fly, Aleyrodes spirceoides 196

Two-spotted mite, Tctranychus telarius 16

Yellow bear caterpillar, Diacrisia virginica 390

Daisy, English (Bellis perennis)

.

Serpentine leaf-miner, Agromyza pusilla 346

Western 12-spotted cucumber beetle, Diaurotica soror 271

Daisy, Shasta.
Chrysanthemum leaf-miner, Phytomyza chrysanthemi 350

Omnivorous looper, Sabulodes caberata 419

Daisy, Paris—see Marguerite.

Dalbergia (Dalbergia championii).

Aspidiotus simillimus transluccns 176

Dandelion (Taraxacum officinale).

Bur clover or cowpea aphis, Aphis medicaginis 90

Serpentine leaf-miner, Agromyza pusilla 346

Daphne (Daphne spp.).

Ivy or oleander scale, Aspidiotus hederw 177

Yellow scale, C'hrysomphalus citrinus 185

Datura (sp.)-—also see Jimpson Weed.
Striped datura beetle, Lema nigrovittata 277

Davallia (Davallia pallida)—also see Ferns.

Aspidistra scale, Hemichionaspis aspidistrce 171

Daucus carota—see Carrot.

Deer-brush (Ceanothus integerrimus)

.

Citrus mealy bug, Pseudococcus citri 128

Willow scale, Chionaspis salicis-nigrce 163
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Devil-wood (Osmanthus aim ricanus)

.

PAGE
Citrus white fly, Dialeurodes citri 196

Dewberry or thornless blackberry (Rubws canadensis)—also see Blackberry.

Grape leaf-hopper, Erytinoneaua comes 65

Rose scale, Aulacaspis rosw 170

Dianthus—see Carnation and Pink.

Dioscorea—see Yam.
Diospyros kaki—see Persimmon.

Diplacus ylutinosiis—see Bush Monkey Flower.

Dipsacus fullorum—see Fuller's Teasel.

Dirca palustris—see Leatherwood.

Dock (Rumex spp.).

Alfalfa semi-looper, Phytometra califoniica 395

Aphis viburni 94

Bean aphis, Aphis rumicis 94

Beet root aphis, Pemphigus betw TO

Bur clover or cowpea aphis, Aphis mcdicaginis 90

Citrus thrips, Scirtothrips citri 55

Green dock beetle, Gastroidea cyanea 275

Hop flea-beetle, Psylliodes punctulata 280

Melon aphis. Aphis gossypii 90

Sugar-beet wireworm, Limonius californicus 233

White-lined sphinx, Celerio lineata 384

Yellow bear caterpillar, Diacrisia virginica 390

Dogbane (Apocynum sp. ).

Potato flea-beetle, Epitrix cucumeris 201

Dogwood (Com us spp.).

Lintner's scale, Chionaspis lintneri 159

Melon aphis. Aphis gossypii 90

Oat aphis, Aphis avenw 87

Oblique-banded leaf-roller, Archips rosaceana 441

Oyster-shell scale, Lepidosaphes uhui 190

Pernicious or San Jose scale, Aspidioius perniciosus 179

Willow scale, Chionaspis salicis-nigrw 163

Dondia (Dondia sp.)—also see Sea Blite.

Sugar-beet leaf-beetle, Monowia puncticollis 279

Dracena (Dracwna spp.).

Fuller's rose beetle, Pantomorus fullcii 298

Long-tailed mealy bug, Pseudococcus Jongispinus 131

Duranta (Duranta sp.).

Black scale, Saissetia olew 154

Echinocactus (Echionocactus sp.)—also see Cereus and Opuntia.

California cochineal scale, Dactylopius confusus 122

Echionocystis—see Wild Balsam-apple and Man Root.

Eggplant (Solatium melongena esculentum)

.

Armyworm, Cirphis unipunctata 396

Green peach aphis, Rhopalosiphum persicw 9S

Greenhouse white fly, Asterochiton vaporarionun 198

Harlequin cabbage bug, Murgantia Mstrionica 201

Pale-striped flea-beetle, Systena blanda 285

Potato flea-beetle, Epitrix cuciimeris 261

Potato stalk borer, Trichobaris trinotata 305

Potato tuber moth, Phthorimeea operculella 44S

Two-spotted mite, Tetranychus telarius 16

Yellow bear caterpillar, Diacrisia virginica 390

Elwagnus—see Silver Thorn.

c—13664
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Elder (Sambucus spp.)

.

Page
Alfalfa senii-looper, Phytometra californica 395

Baker's mealy bug, Pseudacoccus bakeri 126

Blue sharpshooter, Tettigoniella circellata — 66

Imported currant borer, JEgeria tipuliformis 428

Pernicious or San Jose scale, Aspidiotiis perniciosus 170

Potato flea-beetle, Epitrix eucumeris 261

Serpeutine leaf-miner, Agromyza pusilla *. 34G

Elm ( Ulmus spp.).

Apple leaf-hopper, Empoasca malt <i3

Brown elm scale, Lecanium eanadensc 144

Cottony maple or vine scale, Pulvinatia vitis 130

European elm scale, Gossypraia iihni 119

European fruit Lecanium, Lecanium corni 14G

Fall cankerworm, Alsophila pometaria 415

Frosted scale, Lecanium pritinosam 151

Fruit-tree leaf-roller. Archips argyrospila 439

Mourning cloak butterfly, Euvanessa antiopa 461

Muck or carrot beetle, Ligyrus gibbosus 246

Omnivorous looper, Sabidodes caberaia 419

Oyster-shell scale, Lepidosaphes ulmi 190

Pernicious or San Jose scale, Aspidiotiis perniciosus 179

Putnam's scale, Aspidiotiis ancylus 174

Scurfy scale, Chionaspis furfura 158

Shot-hole borer or fruit-tree back-beetle, Eccoptogaster rugulosus 311

Snowy tree-cricket, (Ecanthus nivcus 32

Spring cankerworm, Pateacrita vernata 417

Steel-blue grapevine flea-beetle, Ilaltica carinata 266

Two-spotted mite, Tetranychus telarius 16

Walnut scale, Aspidiotiis juglans-regice 17S

White-lined sphinx, Celerio lineata 384

Elm, Water (Plancra Jceakei).

Oyster-shell scale, Lepidosaphes iihni 190

Elymus—see Wild Rye.

Epigcea repem—see Trailing Arbutus.

Epilobium angitstifolium—see Fireweed.

Epiphylliim—see Lobster Cactus.

Ercchtites hieracifolius—see Fire-weed.

Erica—see Heath.

Eriobotrya japonica—see Loqual.

Erodium—see Filaree.

Erysimum vulgare—see Treacle Mustard.

Erythea edulis—see Guadaloupe Palm.

Eschscholtzia—see California Poppy.

Eucalyptus (Eucalyptus spp.).

Black scale, Saissetia olew 154

Greedy scale, Aspidiotiis camellia 175

Ivy or oleander scale, Aspidiotiis hederw 177

Nautical borer, Xylotrechua iiuuticus 255
Omnivorous looper, Sabulodes caberata 41!)

Orange Tortrix, Tortrix citrana 442
Pernicious or San Jose scale, Aspidiotiis perniciosus 179
Polycaon stoutii 238
Purple scale, Lepidosaphes beckii 186
Red Scale, Chrysomphalus aurantii 183

Xylopertha declive , 239

Eugenia jambos—see Jambos.
Eunanus (Eunanus brevipes).

Bean thrips, Heliothrips fasciatus 52
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Euonymus (Euonymus spp.). PAGH
Black araucaria scale, Chrysomphalus rossi 185
Cottony maple or vine scale, Pulvinaria vitis 136
Euonymus scale, Chionaspis euonymi 157
Greedy scale, Aspidiotus camellia 175
Orange Chionaspis, Chionaspis citri 157
Pernicious or San Jose scale, Aspidiotus perniciosus ; 179
Red scale, Chrysomphalus aurantii 1S3
Yellow scale, Chrysomphalus citrinus 185

Eupatorium (Eupatorium sp.).

Barnacle scale, Ceroplastes cirripediformis 137
Chrysanthemum leaf-miner, Phytomyza chrysanthemi 350

Euphorbia—see Poinsettia and Spurge.

Eurycles (Eurycles sp.).

Narcissus bulb-fly, Merodon equestris 320
Euryptera (Euryptera lucida)

.

Bean thrips, Heliothrips fasciatus- 52
Fagopyrum esculentum—see Buckwheat.
Fagus—see Beech.

Fennel, Sweet (Faeniculum vulgare)

.

California parsley caterpillar, Papilio zolicaon 455
Fenugreek (Trigonella focnum-grwcum)

.

Destructive pea aphis, Macrosiphum pisi 104
Serpentine leaf-miner, Agromyza pusilla 346

Ferns (Filicales).

Aspidistra scale, Hemichionaspis aspidistra; 171
Black fern plant louse, Idioptcrus ncphrelcpidis 101
Citrus mealy bug, Pseudococcus citri 128
European Fiorinia, Fiorinia fiorinia' 172
Florida wax scale, Ceroplastes ftoridensis 138
Greenhouse thrips, Heliothrips hwmorrhoidaUs 54
Hemispherical scale, Saissetia hemisphwrica 151
Ivy or oleander scale, Aspidiotus hederw 177
Long-tailed mealy bug, Pseudococcus longispinus 131
Orange Tortrix, Tortrix citrana 442

Festuca—see Fescue grass.

Feverfew—see Chrysanthemum.
Ficus (Ficus sp.)—also see Fig and India Rubber.

Cyanophyllum scale, Aspidiotus cyanophylli 17<>

Fig- (Ficus spp.).

Aspidistra scale, Hemichionaspis aspidistra; 171
Black scale, Saissetia olew 154
Blastophaga, Blustophaga psenes 362, 367
Branch and twig-borer, Polycaon confertus 230
Citrus white fly, Dialeurodss citri 106
Cottony cushion or fluted scale, Icerya purchasi 110
Florida way scale, Ceroplastes ftoridensis 13S

Greedy scale, Aspidiotus camellia; . 175
Greenhouse thrips, Heliothrips hwmorrhoidalis 54
Long-tailed mealy bug, Pseudococcus longispinus 131
Oyster-shell scale, Lepidosaphes ulmi 190
Pear thrips, Twniothrips pyri 57
Pernicious or San Jose scale, Aspidiotus perniciosus 179
Pomace fly, Drosophila melanogaster , 343
Purple scale, Lepidosaphes beckii 186
Red scale, Chrysomphalus aurantii 183
Soft brown scale, Coccus hesperidum 143
Western twig-borer, Apate punctipennis 23S
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Filaree (Erodium sp.) PAGE
Grape loaf-hopper, Erythroneura comes 65

Filbert (Corylus sp.)—also see Hazelnut.

o.vster-shell scale, Lepidosaphes uhrii 190
FUicales—see Ferns.

Fir (Abies spp.

)

Oyster-shell scale, Lepidosaphes ulmi 190
Pine-leaf scale, Chionaspis pinifolice 161

Fir, Red (Abies magnified).

Cooley's Chermes, Chermes coolcyi 75
Fir, White (Abies concolor)

.

Monterey pine scale, Physokermes insignicola 155
Fireweed (Epilobium angustifolium)

.

California grape root-worm, Bromius obscurus 256
Fire-weed (Ercehtitcs hieracifolius)

.

Strawberry flea-beetle, Haltica ignita 207
Flacourtia (Flacourtia scpiaria)

.

Long-tailed mealy bug, Pseudococeus longispinus 131
Fo iiieulutn vulgare—see Sweet Fennel.

Four-o'clock, California (Mirabilis cnlifornica)

.

Bean thrips, Hcliothrips fasciatus 52
Fragaria—see Strawberry.

Fraxinus—see Ash.

Fuchsia ( Fh ah 8 ia spp. )

.

Citrus mealy bug, Pseudococeus citri 12.N

Greedy scale. Aspidiotus camellia! 175
Greenhouse thrips, Heliothrips hwmorrhoidaUs 54
Greenhouse white fly, Asterochiton vaporariorum 19S
Iris white fly, Aleyrodes spirasoides 190
Long-tailed mealy bug, Pseudococeus longispinus 131
Red scale, Chrysomphalus aitrantii 183
Two-spotted mite, Tetranychus telarius 16

Galeopsis—see Hemp Nettle.

Galingale—see Umbrella Plant.

Gall-berry (Ilex glabra)

.

Florida wax scale, Ceroplastes fioridensis 13S
Oak Eriococcus, L'rioeoeciis qucrcus 122

Galtonia—see Hyacinth.

Gardenia (Gardenia spp.)—also see Cape Jasmine.

Greenhouse Orthezia, Orthezia insignia 112
Japanese or Mexican wax scale. Ceroplastes cerifertis 137

Gayhtssacia—see English Huckleberry.

Genista (Genista sp.)-

Greedy scale, Aspidiotus canielliw 175
Ivy or oleander scale. Aspidiotus hederw 177

Geranium (Pelargonium spp.).

Citrus mealy bug, Pseudococeus citri 128
Corn . ear-worm, Chloridea qbsoleta 397
Cottony cushion or fluted scale, leerya purehasi 110
Fuller's rose beetle, Pantomorus fulleri 298
Greenhouse white fly. Asterochiton vaporariorum 19S
Oblique-banded leaf-roller, Arettips rosaecana 441
Orange Tortrix, Tojrtrix citrana 44l>

Omnivorous looper, Sabulodes caberata 419
'Two-spotted mite, Tetranychus telarius 16

Ginger, Wild Japanese (Zingiber sp.).

Yellow scale, Chrysomphalus citrinus 185
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Ginko (Ginko biloba). Page
European peach scale, Lecanium persicw 149

Ginseng (Panax quinquefolium)

.

Oyster-shell scale, Lepidosaphes ulmi 190
Gladiolus (Gladiolus sp.).

Corn ear-worm, Chloridea obsoleta 397
Gleditschia triacanthos—see Honey Locust.

Gleditschia aquatica—see Water Locust.

Glycine hispida—see Soja Bean.

Glycyrrhiza—see Wild Liquorice.

Gnaphalium—see Cudweed.
Goat's- beard {Animus Sylvester)

.

Oyster-shell scale, Lepidosaphes ulmi 190
Golden rod (Solidago spp.).

Cottony cushion or fluted scale. Icerya purchasi 110
Orange Tortrix, Tortrix citrana 442
Red composite aphis, Macrosiphum rudbeckice 107
Red scale. Chrysomphahis aurantii 183

Gooseberry (Rites spp.).

Apple leaf-hopper, Empoasca .mali 63
Black gooseberry borer, Xylocrius agassizii l!."4

Cottony maple or vine scale, Pulvinaria vitis 136
Currant or gooseberry fruit-fly, Epoehra canadensis 324
European fruit Lecanium. Lecanium corni lit!

European peach scale, Lecanium persicoe 149
Fruit-tree leaf-roller, Archips argyrospila 439
Grape leaf-hopper, Erythroneura conies 65
Imported currant borer, JEgeria tipuliformis 428
Oblique-banded leaf-roller, Archips rosaccana 441
Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 179
Scurfy scale, Chionaspis furfura 158
Two-spotted mite, Tetranychus telarius 16
Xylocrius cribratus 253
Yellow bear caterpillar. Diacrisia virginica 390

Gooseberry, Wild (Ribes sp. )

.

Great Basin tent-caterpillar. Malacosoma fragilis 411
Goosefoot—see Chenopodium and Lambsquarters.
Gossypium—see Cotton.

Gourd (Cucurbita pepo ovifera).

Melon aphis. Aphis gossgpii 90
Melon worm, Diaphania hyalinata 431
Squash bug, Anasa triatis 202
Squash-vine borer, Melittia satyriniformis 430

Goutweed (Mgopodvum podagraria)

.

Farsnip plant louse, Siphocoryne capretB 100
Grape ( Vitis spp. )

.

Achemon sphinx, Pholus achemon :;s.">

Alfalfa semi-looper, Phytomeira californica 395
Apple leaf-hopper, Empoasca mali 63
Baker's mealy bug, Pseudococcus bakeri 126
Black scale, Saissetia olew l.~i4

Blue sharpshooter, Tcttigoniella circellata 66
Box-elder plant bu.u', Leptocoris trivittatus 205
Branch and twig-borer, Polycaon eonfertus 239
California grape root-worm, Broniins obscurus 256
California Prionus, Prion us californicus 252
Citrus mealy bug, Pseudococcus citri 128
Citrus thrips, Scirtothrips citri 55
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Grape— (Continued). Page
Common cutworm, Euxoa atomaris 399

Corn ear-worm, Chloridea obsoleta 397

Cottony cushion or fluted scale, Icerya purchasi 110

Cottony maple or vine scale, Pulvinatia vitis 136

C.vanophyllum scale, Aspidiotus cyanophylli 176

Devastating grasshopper, Melanoplus devastator- 45

Differential grasshopper, Melanoplus differential is 46

Erinose of the vine, Eriophyes vitis 11

European fruit Lecanium, Lecanium corni 146

European peach scale, Lecanium persicw 149

False chinch bug, Nysius ericw 207

Frosted scale, Lecanium pruinosum 151

Grape leaf-folder, Desmia funeralis 432

Grape leaf-hopper, Erythroneura comes 65

Grape phylloxera, Peritymbia vitifoliw 73

Grapevine Hoplia, Hoplia callipyge 242

Greedy scale, Aspidiotus camelliw 175

Green dock beetle, Gastroidea cyanea 275

Greenhouse thrips, Heliothrips hmmorrhoidalis 54

Greenhouse white fly, Astcrochiton vaporariorum 198

Harlequin cabbage bug, Murgantia histrionica 201

Long-tailed mealy bug, Pseudococcus longispinus _ 131

Oyster-shell scale, Lcpidosaphes ulmi 190

Pale-winged grasshopper, Melanoplus uniformis 47

Pear thrips, Twniothrips pyri 57

Pernicious or San Jose scale, Aspidiotus perniciosits 179

Red scale, Chrysomphalus aurantii 183

Rose snout beetle, Rhynchites bicolor 317

Sacken's Hoplia, Hoplia sackenii 244

Soft brown scale, Coccus hesperidum 143

Steel-blue grapevine flea-beetle, HaUica carinata 268

Strawberry flea-beetle, Haltica ignita 267

Tricolored Xylopertha, Xylopcrtha suturale 240

Valley grasshopper, (Edaleonotus enigma 48

Western twig-borer, Apate punctipennis 238

White-lined sphinx, Celerio lineata 381

Yellow bear caterpillar, Dkicrisia virginica 390
Yellow-striped armyworm, Prodcnia prwfica 402

Grape, Seaside (Coccoloba uvifera).

Tessellated or palm scale, Eucalymnatus tesscllatus 140

Grapefruit or Pomelo (Citrus grandis)

.

Barnacle scale, Ceroplastes cirripediformis 137

Black citrus plant louse, Toxoptera aurantiw 78

Black Parlatoria, Parlatoria ziziphits 193

Black scale, Saissetia olew 154

Chaff scale, Parlatoria pergandii 193

Citrus mealy bug, Pseudococcus citri 128

Citrus red spider, Tetranychus mytilaspidis 15

Citrus thrips, Scirtothrips citri 55

Cottony cushion or fluted scale, Iccrya purchasi 110
Florida red scale, Chrysomphalus aonidum 181

Florida wax scale, Ceroplastes floridensis 138
Fuller's rose beetle, Pantomorus fulleri 298
Glover's scale, Lepidosaphes gloverii 188
Gray citrus scale. Coccus citricola 142
Green peach aphis, Rhopalosiphum persicw 98
Greenhouse Orthezia, Orthezia ins ignis 112
Greenhouse thrips, Heliothrips hwmorrhoidalis 54
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Grapefruit— (Continued). Page
Hemispherical scale, Saissetiu hcmisphwrica 151

Ivy or oleander scale, Aspidiotus hederce 177
Long-tailed mealy bug-, Pseudococcus longispinus 131

Melon aphis, Aphis gossypii 90
Purple scale, Lepidosaphes beckii 186
Red scale, Chrysomphalus auraniii 183
Soft brown scale. Coccus hcspcriduin 143
Two-spotted mite, Tetranychus telarius 10

Yellow scale, Chrysomphalus citrinus 185
Grass (Graminew)

.

Alfalfa crane fly, Tipula simplex 319
Apple leaf-hopper, Empoasca wall 63

Armyworm, Chirphis unipuncta 396
Beet armyworm, Laphygma flavimaculata 400
Beet carrion beetle. Silpha opaca 219
Black phint-bug, Irbisia brachycerus 213
Buffalo tree-hopper, Cercsa bubaltis 61
California Laehnosterna, Lachnosterna errans 245

Chinch bug-, Blissus leucopterus 208
Devastating grasshopper. Melanoplus devastator 45
False chinch bug, Nysius cricw 207
Garden carrion beetle, Silpha ramosa 219
Grape leaf-hopper. Erythroneura comes 65
Greasy cutworm, Agrotis ypsilon : 394
Hairy Phobetus, Phobetus comatus 246
Ivy or oleander scale, Aspidiotus hederce 177
Lesser migratory grasshopper, Melanoplus atlanis 43
Lesser black plant-bug, Irbisia sericans 214
Long-legged grasshopper, Olinopleura mclanopleura 34
Minute false chinch bug, Ni/sius erica- minutus 20S
Muck or carrot beetle, Ligyrus gibbosus 246

Oak Eriococous. Eriococcus quereus 122

Oat aphis. Aphis arcnw 87
Onion thrips, Thrips tabaci 56
Pacific plant-bug, ThyrilVus paciftcus 215
Pacific banded flea-beetle, Systena twuiata ligata 285
Pellucid grasshopper, Camnula pellucida 43
Red-legged grasshopper, Melanoplus femur-rubrum 46
Red-shouldered plant-bug. Thyania custator 200
Red spider, Bryobia pratensis 14

Two-striped grasshopper, Melanoplus bivittatus 43

Variegated cutworm, Lyoophotia margaritosa 104

Western armyworm, Euxoa agrestis 398
Wheat thrips, Frankliniella tritici 51

Grass, Bermuda (Capriola dactylon)

.

Cottony cushion or fluted scale, Icerya purchasi 110
Grass, Brome (Broinus spp.).

Hessian fly, Phytophaga destructor :'>2i'

Oat aphis, Aphis avenw 87
Western grass-stem sawfly, Cephus occid-ntalis 325

Grass, Canada Blue (Poa compressa)

.

Oat aphis, Aphis avenw 87

Grass, Cord (tipartina / oliosa)

.

Cord-grass scale, Chionaspis spartince 165

Grass, Crab or Finger (Panicum sanguinale)

.

Oat aphis. Aphis avenw 87

Grass, Fescue {Festuca sp.)

Oat aphis, Aphis avenw S7
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Grass, Finger—see Crab-grass. Page
Grass, Fox-tail (Alopecurua pratensis).

Beet root aphis, Pemphigus betw 76

Grass, Johnson {Sorghum halepense).

Oat aphis, Aphis avenw S7

Sugar-beet wireworm, Limonius californicus 233

Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272
Grass, June—see Kentucky Blue Grass.

Grass, Kentucky Blue (Poa pratensis).

Oat aphis, Aphis avenw 87

Grass, Koeler's.

Oat aphis, Aphis avenw S7

Grass, Meadow {Poa spp.).

Bur clover or cowpea aphis, Aphis medicaginis 90

Oat aphis, Aphis avenw 87

Grass, Melic (Melica sp.).

Oat aphis. Aphis avenw 87

Grass,. Oat {Arrhenatherum avenaceum).

Oat aphis, Aphis avenw S7

Grass, Orchard {Dactytis glomerata).

Oat aphis. Aphis arena; 87

Gras-5, Pepper (Lepidium sp. ).

Bur clover or cowpea aphis, Aphis medicaginis 00

Melon aphis, Aphis gossypii 90
Oyster-shell scale, Lepidosaphes ulmi 190

Grass, Quack (Agropyron rcpens).

Hessian fly, Phytophaga destructor 322
Western grass-stem sawfly, Cephas occidentalis 325

Grass, Reed Canary (Phalaris arundinacea) .

Oat aphis, Aphis avenw S7

Grass, Rescue (Bromus unioloides).

Oat aphis, Aphis avenw 87

Grass, Redtop (Agrostis vulgaris).

Oat aphis, Aphis avenw S7
Grass, Spear—see Kentucky Blue Grass.

Grass, Wheat (Agropyron sp.).

Western grass-stem sawfly, Cephas occidentalis 352
Grass, Wire (Polygonum aviculare).

Bean thrips, Heliothrips fasciatus 52
Grasstree (Xantliorrhaa sp.).

Black araucaria scale, Chrysomphalus rossi 185
Greasewood (Adenostoma fasciculatum)

.

Grapevine Hoplia, HopJia callipyge 242
Greasewood Eriococcus, Eriococcus adenostomw 121
European fruit Lecanhim. J,cranium corni 140

Grevillea or Silver Oak (Grevillca sp.).

Baker's mealy bug, Pseudococcus bakeri 12G
Black scale, Saissetia olew 154
Omnivorous looper, Sabulodes caberata 419

Grewia (Grewia sp. ).

Black scale, Saissetia olew 154
Groundsel or Ivy Senecio (Senecio mikanioides)

.

Clover-apple aphis. Aphis bakeri 8S
Green peach aphis, Rhopalosiphum persicw 98
Omnivorous looper, Sabulodes caberata 419

Groundsel Tree (Bacrharis pilularis) .

Black scale, Saissetia olew 154

Red composite aphis, Macrosiphum rudbeckiw 107
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Guava (Psidium sp.). Page
Black scale, Saissetia olew 154
Florida red scale, Chrysomphahis aonidum 181
Florida wax scale, Ceroplastes floridcnsis 138
Hemispherical scale, Saissetia hemisphcerica 151
Long-tailed mealy bug, Pseudococcus longispinus 131

Guelder Rose—see Snowball.

Gum—see Eucalyptus.

Gumbo—see Hibiscus and Okra.

Hackberry or Nettle Tree (Celtis spp.).

Cottony cushion or fluted scale, Icerya purchasi 110
Cottony maple or vine scale, Pulvinaria vitis 136
Mourning cloak butterfly, Euvanessa antiopa 461
Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosiis 179

Putnam's scale, Aspidiotus ancylus 174
Hawkseed (Crepis sp.).

Bean thrips, Heliothrips fasciatus 52

Hawthorn (Crataegus oxycantlia)

.

Clover-apple aphis, Aphis bakeri 88
Cottony maple or vine scale, Pulvinaria vitis 136
European fruit-tree scale, Aspidiotus ostrewformis 179
Frosted scale, Lecanium pruinosum 151
Green apple aphis, Aphis pomi 94
Oat Aphis, Aphis avenw 87
Oblique-banded leaf-roller, Archips rosaceana 441
Oyster-shell scale, Lepidosaphes ulmi 190
Pear or cherry slug, Caliroa eerasi 357
Pernicious or San Jose scale, Aspidiotus perniciosiis 179
Red-humped caterpillar, Schizura concinna 407
Rosy apple aphis, Aphis sorbi 96
'eurfy scale, Chionaspis furfura 158
Shot-hole borer or fruit-tree bark-beetle, Eccoptogaster rugulosus 311

Yellow-striped armyworm, Prodenia prwfica 402
Hazelnut (Coryhis spp.).

Apple leaf-hopper, Empoasca mali 63
Imported currant borer, jEgeria tipuliformis 428
Lintner's scale, Chionaspis lintneri 159

Oak twig-girdler, Agrilus politus 234
Oblique-banded leaf-roller, Archips rosaceana 441

Heath (Erica sp.).

Greedy scale, Aspidiotus camellia' 175

Ivy or oleander scale, Aspidiotus hederw 177

Oyster-shell scale, Lepidosaphes ulmi 190

Heather (Galium vulgaris).

European fruit-tree scale, Aspidiotus ostrewformis 179

Oyster-shell scale, Lepidosaphes ulmi 190

Hcdera helix—see English Ivy.

Helianthemum—see Rock Rose.

Helianthus—see Sunflower.

Heliotrope (Heliotropium spp.).

Bean thrips, Heliothrips fasciatus 52

Two-spotted mite, Tetranychus telarius 16

Heliotropium—see Heliotrope.

Hemlock (Tsuga canadensis).

Lesser shot-hole borer, Xyleborus xylographus 314

Putnam's scale, Aspidiotus ancylus 174

Hemlock, Water (Cicuta virosa)

.

Parsnip plant louse, Siphocoryne caprcw 100
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Hemp (Cannabis sativa). Pack
Apple leaf-hopper, Empoasea niali 63

Corn ear-worm, Vhloridea obsoleta 3!)7

Two-spotted mite, Tetranychus telarius 10

Henbane (Hyoscyamus niger).

Corn ear-worm, Chloridea obsoleta 397

Serpentine leaf-miner, Agromyza pusilla 34(5

Hcraclcum—see Parsnip.

Heteromchs arbutifolia—see Mountain Holly.

Hibiscus (Hibiscus spp.)—also see Okra.

Fuller's rose beetle, Pantomorus fulleri _ 298

Japanese or Mexican was scale, Ceroplastes ceriferus 137

Pernicious or San Jose scale, Aspidiotus perniciosns 179

Pineapple scale, Diaspis bromeliw 160

Soft brown scale, Coccus hespcridum 143

Hickory (Cari/a spp.).

American walnut aphis. CalHpterua caryw 82

Brown elm scale, Lecanium canadcnsc 144

Flat-headed apple-tree .borer. Chrysobothris femorata 236

Lesser shot-hole borer, Xyleborus xyhxjruphus 314

Little hickory aphis, Monellia caryeUa S2

Yellow-necked apple caterpillar, Datana ministra 400

Hickory, Big Bud (Hicoria alba).

Scurfy scale, Chionaspis furfura 158

Hicoria alba—see Big Bud Hickory.

Hippeastrum {Hippeastrum sp.).

Narcissus bulb-fly, Merodon equestris 326

Holly (Ilex spp.).

Black scale, Saissetia olew 154

Florida wax scale, Ceroplastes fioridensis 138

Ivy or oleander scale, Aspidiotus hederw 177

Laurel scale, Aspidiotus britannicus 174

Oyster-shell scale Lepidosaphes uhrii '. 190

Potato flea-beetlo. Epitriw cucumeris 261

Soft brown scale, Coccus hesperidum 143

Holly, American (Ilex opaca).

European peach scale, Lecanium persicw 149

Holly, Mountain or Christmas Berry (Hcteromelcs arbutifolia).

Black scale, Saissetia olew 154

European fruit Lecanium, Lecaniuui corni 14(5

European or Italian pear scale, Epidiaspis piricola 172

Greedy scale, Aspidiotus camellia} 175

Hemispherical scale, Saissetia hemisphcerica 151

Omnivorous looper. Subulodcs caberata 41!)

Oyster-shell scale, Lepidosaphes uhni 190

Hollyhock (Althaa rosea).

Apple leaf-hopper, Empoasea malt 63

Blue sharpshooter, Tettigoniella cireellata 60

Yellow bear caterpillar. Diacrisia virginica 390

Honeysuckle (Lonicera sp.).

Oblique-banded leaf-roller, Archips rosaceana 441

Omnivorous looper. Sabulodes caberata 419

Oyster-shell scale, Lepidosaphes uhni 190

Pernicious or San Jose scale, Aspidiotus perniciosns 179

Potato flea-beetle, Epitrix cucumeris 201.
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Hop (Humulus hipulus). Page
Hop aphis, Phorodon hamuli 102
Hop flea-beetle, PsylUodes punctulata 280
Melon aphis, Aphis gossypii 90
Potato flea-beetle, Epitrix cucttmeris 261
Two-spotted mite, Tetranychus telarius 16

Hop-tree (Ptelea spp.).

Oyster-shell scale. Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 179
Purple scale, Lepidosaphes beckii : 186
Two-spotted mite, Tetranychus telarius 16

Hordeum sativum—see Barley.

Horena (Horena dulcis).

Oyster-shell scale, Lepidosaphes ulmi 190
Horse-chestnut (JEsculus hippocastanum)

.

European fruit-tree scale, Aspidiotus ostrewformis 179
Flat-headed apple-tree borer, Chrysobothris femorata 236
Oblique-banded leaf-roller, Archips rosaceana 441
Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 180
Potato flea-beetle, Epitrix cueumeris 261
Scurfy scale. Chionaspis furfuro-^ 158
Two-spotted mite, Tetranychus telarius 16

Horse Nettle (Solonum caroliiu use)

.

Potato flea-beetle, Epitrix cueumeris 261
Potato stalk borer, Trichobaris trinotata 305
Potato tuber moth, Phthorimcea operculella 448
Spotted root fly, Euxesta notata 340
Tobacco flea-beetle. Epitrix parvula 262

Horse Radish (Radicula armoracia)

.

Harlequin cabbage bug, Murgantia histrionica 201
Imported cabbage worm, Pontia rapce , 457
Oblique-banded leaf-roller, Archips argyrospila 441
Western armyworm, Euxoa agrestis 398

Hound's-tongue (Cyanoglossum sp.).

Green peach aphis, Rhopalosiphum persicw 98
Howea belmoreana—see Curly Palm.
Huckleberry, California (Vaccinium ovatum).

Red-humped caterpillar, Schizura coiwinna 407
Huckleberry, English (Gaylussacia sp.).

Pernicious or San Jose scale, Aspidiotus perniciosus 180
Hamulus lupulus—see Hop.
Hyacinth {Hyacinthus sp.).

Narcissus bulb-fly, Merodon equestris 326
Yellow bear caterpillar, Diacrisia virginica 390

Hydrangea (Hydrangea sp.).

Melon aphis, Aphis gossypii 90
Hyoscyamus niger—see Henbane.
Hypereium—see St. John's Wort.
Hyssop (Hyssopus sp.).

Black araucaria scale, Chrysomphalus rossi 185
Ilex—see Holly and Gall-berry.

Indigo, False (Amorpha sp.).

Oyster-shell scale, Lepidosaphes ulmi 190
Inkberry—see Gall-berry.

Iris (Iris sp.).

Iris white fly. Aleyrodes spirmoides 196
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Iron-weed or Speedwell {Vernonia spp. ). PAGE
Cottony cushion or fluted scale, Icerya purchasi 110

Greenhouse Orthezia, Orthezia insignis 112

Melon aphis, Aphis gossypU 90

Two-spotted mite, Tctranuchus telarius 16

Ipomoea bona-nox—see Moonflower.

Ipomcea batatas—see Sweet Potato.

I satis (Isatis tinctoria).

Cabbage aphis. Aphis brassicas 80

Ivy, Boston (Ampclopsis trieuspidata)

.

Citrus white fly, Dialeurodes citri 196
Ivy, English (Hcdcra helij).

Aphis vibumi 94

Baker's mealy bug, Pseudococcus bakeri 126

Bean aphis. Aphis rumicis 94
• Citrus mealy bug, Pseudococcus citri 12S
Citrus white fly. Dialeurodes citri 196

European Fiorinia, Fiorinia fiorinia 172

European peach scale, Lecanium pcrsicw 149

Greedy scale, Aspidiotus camellia 175

Green peach aphis, Rhopalosiphum pcrsicw 98

Ivy or oleander scale, Aspidiotus hederq 177

Omnivorous looper, Sabulodes caberata 419

Pineapple scale, Diaspis bromeliw 160

Soft brown scale, Coccus hesperidum 143

Yellow scale, Chrysomphahis dtrimts 185

Ivy, German—see Groundsel.

J am b o s ( Eugenia jam bos)

.

Tessellated or palm scale, Eucalymnatus tcssellatus 140

Japonica (Japonica sp.).

Chaff scale. Parlatoria pergandii 193

Jasmine (Jasminum sp.).

Soft brown scale, Coccus hesperidum 143
Thread scale, Ischnaspis longirostris 191

Jasmine, Cape (Gardenia spp.).

Citrus white fly, Dialeurodes citri 196
Fuller's rose beetle, Pantonicrus fuller! 298

Jasmine, Orange (Murraya exotica).

Purple scale, Lcpidosaphes beckii 186

Jasmine, Yellow (Jasminum odoratissimum)—also see Cape Jasmine.

Citrus white fly, Dialeurodes citri 196
Jasminum fruticans—see Cape Jasmine.

Jessamine—see Jasmine.

Jimpson Weed or Thorn Apple (Datura spp.).

Apple leaf-hopper, Empoasca mali 63
Melon aphis. Aphis gossypii !'!i

Pale-striped flea-beetle. Systena blanda 285
Potato flea-beetle, Ejiitrix cucumeris '2(il

Striped datura beetle, Lema nigrovittata 276
Tobacco flea-beetle, Epitrix parvula '2iV2

Trichobaris compacta 305

Trichobans mucorea 303, 305
27'2Twelve-spotted cucumber beetle, Daibrotiea 12-punctata 4i-

Job's Tears (Coix lacryma).

Orange Tortrix, Tortrix citrana 442
Judas tre<—see Red-bud.

Juglans- see Butternut and Walnut.
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Juneberry (Amclanchicr spp.)-—also see Shad-bush. PAGE
Lintner's scale, Chionaspis lintneH 159

Oyster-shell scale. Lcpidosaphcs ulmi 190

Pear or cherry slug, Caliroa ccrasi 357

Shot-hole borer or fruit-tree bark-beetle, Eccoptogaster rugulosua 311

Juniper (Juniperus spp.).

Black scale, Saissetia olece 154

Jumper scale, Diaspis earueli 167

Juniper, California (Juniperjis californica)

.

Phlceosinus dentatus .°>12

Kale—see Cabbage.

Kalmia glauca—see Swamp Laurel.

Kalmia hiti folia—see Calico Bush.

Kennedya (Kennedya sp.).

Red scale. Chrysomphalus aurantii 1S3

Kentia (Kentia spp.).

European Fiorinia, Fiorinia fioriniw 172

Florida red scale, CJirysomphalus aonidum 182

Ivy or oleander scale, Aspidiotus hederce 177
Kentia mealy bug, Pscudococcus pseudonipce 132

Soft brown scale, Coccus hesperidum 143

Tessellated or palm scale, Eucalymnatus tessellatus 140

Knotweed (Polygonum spp.)—also see Smartweed.
Beet root aphis. Pemphigus bctw 70

Cottony cushion or fluted scale, Iccrya purchasi 110

Oblique-banded leaf-roller, Archips rosacea na 441

Kohl-rabi—see Cabbage.

Kola (Cola sp. ).

Greenhouse thrips. Heliothrips hcemorrhoidalis 54

Kumquat (Citrus japonica)—also see Orange.

Citrus white fly, Dialeurodes citri 196
Lactuca—see Lettuce.

La Ha—see Orchid.

Lagerstrcemia indica—see Crape Myrtle.

Lambsquarters (Chenopodium spp.).

Aphis viburni 94

Bean aphis. Aphis rumicis 94

Beet armyworm. Laphygma fiarimaculata 400
Beet or spinach leaf-miner, Pegomyia vidua 333
Beet root aphis, Pemphigus beta? 70

Bur clover or cowpea aphis. Aphis medicaginis 90

Cottony cushion or fluted scale, Iccrya purchasi 110

Harlequin cabbage bug, Murgantia histriomca 201

Hop flea-beetle. Psylliodes punctulata ' 280

Melon aphis, Aphis gossypii 90
Pale-striped flea-beetle. Systena blanda 285

Yellow bear caterpillar, Diacrisia virginica 390

Lantana (Lantaiia sp.).

Diplacus Ceroputo, Ceroputo yucca 125

Greenhouse Orthezia, Orthezia insignia 112

Greenhouse white fly, Astcrochiton vaporariorum 19S

Orange Tortrix. Tortrix citrana 441'

Larch ( Lariat sp. )

.

Lesser shot-hole borer, Xylehorus xylographus 314

Larix—see Larch.

Latania borbonica—see Fan Palm.
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Laurel or Sweet Bay (Laurus nobilis)

.

Page
Black scale, Maissetia olew 151

Cottony, cushion or fluted scale, Iccrya purchasi 110

Cyanophyllum scale, Aspidiotus cyanophylli 170

Frosted scale, Lecanium pruinosum 151

Greedy scale, Aspidiotus camclliw (not listed).

Greenhouse thrips, Heliothrips hwmorrhoidalis 54

Laurel psyllid, Trioza alacris 70

Laurel scale, Aspidiotus britannicus 174

Soft brown scale, Coccus hespcridum 143

Tessellated or palm scale, Eucalymnatus tessellatus 140

Laurel, American—see Kalinia.

Laurel, California or Pepperwood (Vmbellularia caHfomica).

California laurel borer, Rosalia funebris 251

Greedy scale, Aspidiotus camellia 175

Ivy or oleander scale, Aspidiotus hederw 176

Omnivorous looper, Sabulodes caberata 419

Soft brown scale, Coccus hesperidum 143

Xylopertha dcclive 239

Laurel, English—see Laurel Cherry.

Laurel, Swamp (Kalmia glauca).

Strawberry flea-beetle, Haltica igniia 267

Laurestinus (Viburnum tinus).

Citrus white fly, Dialeurodes citri 196

(Jreen apple aphis, Aphis pomi (not listed).

Greenhouse thrips, Heliothrips hwmorrhoidalis 54

Lauras—see Laurel.

Lavandula vera—see Lavender.

Lavatera (Lavatera sp.).

Greedy scale, Aspidiotus camelliw 175

Lavender (Lavandula vera).

Orange Tortrix, Tortrix citrana , 442

Lead (Casings for telephone wires).

Xylopertha declive : 239

Leadwort (Plumbago spp.).

Citrus mealy bug, Pseudococcus citri 12S
Fuller's rose beetle, Pantomorus fulleri 298

Leather Leaf (Chamccdaphne calyculata)

.

Oyster-shell scale, Lepidosaphes ulmi 190

Leatherwood (Dirca palustris)

.

Lintuer's scale, Chionaspis lintneri 159

Oyster-shell scale, Lepidosaphes ulmi 190

Lemon (Citrus limonia).

Baker's mealy bug, Pseudococcus bakeri 126

Barnacle scale, Ceroplastes cirripediformis 137
Black citrus plant louse, Toxoptera auranticB 78

Black Parlatoria, Parlatoria ziziphus 193

Black scale, tiaissetia olew 154

Blue sharpshooter, Tettigomella circellata 66

Chaff scale. Parlatoria pergandii 193

Citrus red spider, Tetranychus mytilaspidis 15

Citrus thrips, Scirtothrips citri 55

Citrus white fly, Dialeurodes citri 196
Common termite, Termcs lucifugus 29

Cottony cushion or fluted scale, Iccrya purchasi 110

Diplacus Ceroputo, Ceroputo yuccce 125

, Florida red scale, Chrysomphalus aonidum 182

Florida wax scale, Ceroplastes floridensis 138
Fuller's rose beetle, Pantomorus fulleri 298
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Lemon— (Continued). Page
Glover's scale, Lepidosa plies yloverii 1S8
Gray citrus scale. Coccus citricola 142
Green peach aphis, Rliopalosiphum persicw 9S
Greenhouse thrips, Heliothripa hcemorrhoidalis 54

Greenhouse Orthezia, Orthezia insignia 112
Harlequin cabbage bug, Murgantia histrionica 201
Hemispherical scale, Saissetia hemisphwrica 1.52

Ivy or oleander scale, Aspidiotus hederas 177
Large vagrant grasshopper, Schistocerca vaga 49
Long-tailed mealy bug, Pseudococcus longispinus 131

Lesser shot-hole borer, Xyleborua xglographus 314
Melon aphis, Aphis gossypii 90
Minute false chinch bug, Nysiits erica niiniitns 208
Omnivorous looper. Sabulodes caberata 419
Purple scale, Lepidosaphes beckii 186
Red scale, Chryaomphalua aurantii 183
Silver mite, Eriophyea oleivorus 5

Soft brown scale, Coccus hesperiditm 143
Two-spotted mite. Tetranychus telarius 16
Western 12-spotted cucumber beetle, Diabrotica soror 271

Yellow scale, Chryaomphalua citrinus 185

Lepidium—see Pepper Grass.

Leptospermum (Leptospermum sp.).

European Fiorinia, Fiorinia fioriniw 172

Lettuce (Lactuca spp. t

.

Argentine ant, Iridomyrmex humilis 380
Bean thrips, Heliothripa fascifltus 52

uBlack plant-bug. Irbisia brachycerus 213

'Common milliped, Juhis hesp&rus 18, 19

False chinch bug. Nysius ericte 207

Green peach aphis, Rhopah)8iphum peraiccp 98

Greenhouse white fly, Aaterochiton vdporariorum 19S

l Harlequin cabbage bug, Murgantia Matrionica 201

Milliped, Juhis virgatus 19

» Potato flea-beetle, Epitrix cucumeris 261

Western 12-spotted cucumber beetle, Diabrotica soror 271

Libocedr-as decurrens—see Incense Cedar.

Lignum vitae (Lignum vita).

Barnacle scale. Ceroplastes drripediformis 137

Florida ,wax scale, Ceroplastes ftoridensis 138

Red scale, Chrysomphalus aurantii 183

Ligustrum—see Privet.

Ligusticum {Ligusticum porteri).

Parsnip plant louse, Siphocoryne capreee 100

LTlac {Syringa spp.).

Citrus white fly, Dialeurodes citri 196

Cottony maple or vine scale. Pulvinaria vitis 136

Infernal blister beetle, Lytta stygica 294

Oblique-banded leaf-roller, Archips rosaceana 441

Oyster-shell scale, Lepidosaphes ulmi 190

Pernicious or San Jose scale, Aspidiotus perniciosus 180

Wheat thrips, Franklinie.Ua tritici 51

Lilies ( Lilium spp. )

.

Fuller's rose beetle, Pantomonia fulleri 29S

Greenhouse thrips, Heliothrips hwmorrhoidaUs 54

Narcissus bulb-fly, Merodon equestris 326-

Two-spotted mite, Tetranychus telarius 16
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Lime (Citrus aurantifolia)

.

Page
Black Parlatoria, Parlatoria xiziphus 193

Diplacus Ceroputo, Geroputo yucca 123

Oyster-shell scale, Lepidosaphes ulmi 190

Linden (Tilia spp.).

Apple leaf-hopper, Empoasca mali 63
California buckeye scale, Aspidiotus wsculi 173
Cottony maple or vine scale, Pulvinaria vitis 136
European fruit-tree scale, Aspidiotus ostrewformis 179

Flat-headed apple-tree borer, Chrysobothris femorata 236

Mourning cloak butterfly, Euvanessa antiopa 461

Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus pcrniciosus 180
Putnam's scale, Aspidiotus ancylus 174

Walnut scale, Aspidiotus juglans-regiw 178

Lip i>ia citriodora—see Lemon Verbena.

Liquidambar—see Sweet Gum.
Liquorice, Wild (Glycyrrhiza spp.).

Bur clover or cowpea aphis, Aphis medicaginis . 90
Red and yellow leaf-beetle, Cryptocephalus castancus 209

IAriodendron tulipifera—see Tulip-tree.

Livistona (Livistona sp.).

European Fiorinia, Fiorinia fiorinioe 172
Loco-weed or Rattle-weed {Astragalus spp.).

Alfalfa caterpillar, Eurymus curytheme 459
Bur clover or cowpea aphis, Aphis medicaginis 90
Spotted root fly, Euxesta notata 340

Locust (Robinia pseudacacia)

.

Black scale, Saissetia oleoe 154
Bur clover or cowpea aphis, Aphis medicaginis-- 90
Cottony cushion or fluted scale, Icerya purchasi 110
Cottony maple or vine scale, Pulvinaria ritis., 136
Fruit-tree leaf-roller, Archips argyrospila 439
Greedy scale, Aspidiotus camcllke 175
Oyster-shell scale, Lepidosaphes ulmi : 190
Pernicious or San Jose scale, Aspidiotus pcrniciosus 180
Soft brown scale, Coccus hesperidum 143
Walnut scale, Aspidiotus juglans-regiw 178

Locust, Honey (Gleditschia triacanthos).

Black scale, Saissetia olete 154
Cottonwood scale, Chionaspis ortholobis 160
Cottony maple or vine scale, Pulvinaria vitis 136
Cottonwood scale, Chionaspis ortholobis 160
Cottony maple or vine scale, Pulvinaria vitis 136
Greedy scale, Aspidiotus camellia 175
Pernicious or San Jose scale, Aspidiotus pcrniciosus 180
Putnam's scale, Aspidiotus ancylus 174

Locust, Water (Gleditschia aquatica).

Harlequin cabbage bug, Murgautia histrionica 201
Oyster-shell scale, Lepidosaphes ulmi 190
Putnam's scale, Aspidiotus ancylus 174

Lonicera- -see Honeysuckle and Black Twin Berry.

Loganberry (h'ubus oitifolius).

California tree cricket, (Ecanthus caUforndcus 31
Frosted scale, Lecanium pruinosum 151
Fuller's rose beetle, Pantomorus fallen 298
Raspberry horntail, Hartigia cressoni 354
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Loquat (Eriobotrya japonica). Page
Codlin-moth, Cydia pomoiiella 437
Florida wax scale, Geroplastes floridensis 138
Green apple aphis. Aphis pomi !)4

Pernicious or San Jose scale, Aspidiotus pemiciosus 180
Loranthus (Loranthus sp.).

Aspidiotus simillimus translucens 17G
Lotus (Lotus sp.).

Alfalfa caterpillar, Eurymus curl/theme 450
Lucerne—see Alfalfa.

Lupine (Lupinus spp.).

Black plant-bug, Irbisia brachycerus 213
California tussock moth. Hemerocampa vetusta 409
Lima bean pod-borer, Etiella zinchenella 433
Lupine aphis, Macrosiphum albifrons 102
Western radish maggot, Phorbia planipalpis 33S

Lycopersicum—see Tomato.
Madder (Rub ia p e regri net )

.

Ivy or oleander scale. Aspidiotus hederai 177
Madrone or Madrona (Arbutus menzeisii).

Nautical borer, Xylotrechus uauticus 255
Magnolia (Magnolia spp.).

Black scale, Saissetia olece 154
Cottony cushion or fluted scale, Icerya purehasi 110
European peach scale, Lecanium persicce 149
Glover's scale, Lepidosaphes gloverU 188
Ivy or oleander scale, Aspidiotus hedcra* 177
Oyster-shell scale, Lepidosaphes uJmi 190

Omnivorous looper, Sabulodes caberata 419
Thread scale, Ischnaspis longirostris 190

Mallow—see Malva.

Mallow, False (Malvastrum spp.).

Ureen peach aphis, Rhopalosiphum persicce 98
Bur clover or cowpea aphis. Aphis medicaginis 90

Mallow, Indian (Abutilon sp.).

Black araucaria scale, Chrysomphalus rossi 185

Malva (Malva spp.).

Alfalfa semi-looper, Phytometra californica 395
Beet armyworm, Laphygma flavimaculata 400
Corn ear-worm, Chloridea obsoleta 397
Green peach aphis, 'Rhopalosiphum persicw 98
Iris white fly, Aleyrodes spirwoides 19G
Lesser black plant-bug, Irbisia sericans 214

Melon aphis, Aphis gossypii 90
"terpentine leaf-miner, Agromytsa pitxillit 34(!

Thistle butterfly, Vanessa cardui 4i!2

Malvastrum—see False Mallow.

Manettia (Manettia sp.).

Two-spotted mite, Tetranychus telarius 1G

Many ifera indica—see Mango.
Mango (Mangifera indica).

Aspidistra scale, Hemichionaspis aspidistra- 171

Florida wax scale, Geroplastes floridensis 138

Greenhouse thrips, Heliothrips hcemorrhoidalis 54

Japanese or Mexican wax scale, Geroplastes ccrifcrus 137

Long-tailed mealy bug, Pseudococcus longispinus 131

Rose scale, Aulacaspis rosce 170
Man Root—see Wild Balsam-apple.

d—13G64



1 HOST INDEX.

Manzanita (Arctostaphylos spp.). PAGE
California tussock moth, Hemerocumpa vetusta 409

Great Basin tent-caterpillar, Malaeosoma fra gilts 411

Ivy or oleander scale, Aspidiotua hederce 177

Manzanita Serica, Serica anthracina 250
Wheat thrips, Frankliniella tritici 51

Maple (Acer spp.).

Apple leaf-hopper, Empoasca mali 63

Black scale, Saissetia olece 154

Brown elm scale, Lccanium canadense 144

Cottony maple or vine scale, Pulvinaria vitis 136

European fruit-tree scale, Aspidiotus ostrewformis 179

Fall cankerworm, Alsophila pometaria 415
Flat-headed apple-tree borer, Chrysobothris femorata 236

Gloomy scale, Chrysomphalus tenebricosus 186

Grape leaf-hopper, Erythroneura comes 65

Greenhouse thrips, Heliothrips htemorrhoidalis 54

Ivy or oleander scale, Aspidiotus hederw 177

Lesser shot-hole borer, Xylcborus xylographus 314

Omnivorous looper, Sabulodes caberata 419

Oyster-shell scale, Lepidosaphes ulmi 190

Pernicious or San Jose scale, Aspidiotus perniciosus 180

Potato flea-beetle, Epitrix cucumeris 261

Putnam's scale, Aspidiotus ancylus 174

Soft brown scale, Coccus hcspcridum 143

Spring cankerworm, Paleacrita vernata . 417

Two-spotted mite, Tetranychus telarius 16

Walnut scale, Aspidiotus juglans-regiw 178

Maple, Big- leaf (Acer macrophyllum)

.

Willow scale, Uhionaspis salicis-nigrw 1<!3

Maple, California—see Big-leaf Maple.

Maple, Flowering (AbntUon spp.)—also see Indian Mallow.
Black araucaria scale, Chrysomphalus rossi 1S5

Fuller's rose beetle, Pantomorus fulleri 298

Two-spotted mite, Tetranychus telarius 16

Maple, Oregon—see Big-leaf Maple.

Maple, Water—see Big-Leaf Maple.

Maple, White—see Big-leaf Maple.

Maranta {Maranta sp.).

Chaff scale, Parlatoria pergandii 193

Marguerite or Paris Daisy (Chrysanthemum frutvscens)—also see Chrys-

anthemum.
Chrysanthemum leaf-miner, Phytomyza chrysanthemi 350
False chinch bug, Nysius erica 207

Marigold (Calaudula officinalis).

Beet carrion beetle, Silpha opaca 219

Marsh Mallow (Althma officinalis)—also see Hibiscus.

Thistle butterfly, Vanessa cardui 462

Massangea (Massungea sp.).

Chaff scale, Parlatoria pergandii 193

Matthiola—see Stocks.

Mayflower—see Trailing Arbutus.

Mcdicago sativa—see Alfalfa.

Melaleuca (Melaleuca sp.).

Black scale, Saissetia olece 154

Melia—see China-ball Tree and Umbrella Tree.

Melica—see Melic Grass.

Melilotus italica—see Bur Clover.

Mentha spicata—see Spearmint.



HOST INDEX. ll

Mesembryanthemum (Mesembryanthemum sp.). Page
Diplacus Ceroputo, Ceroputo yuccce 125

Mespil or Medlar (Mespilus cuneata).

Oyster-shell scale, Lepidosaphes ulmi 190

Mesquit (Prosopis juliftora).

Western twig-borer, Apate punctipennis 238

Mezereum—see Daphne.

Michelia fusca—see Banana Shrub.

Mignonette {Reseda sp.).

Corn ear-worm, Chloridea obsoleta 397

Imported cabbage worm, Pontia rupee 457

Two-spotted mite, Tetranychus telarius 16

Milkweed (Asclepias spp.).

Blue milkweed beetle, Chrysochus cobaltinus -~> (
.)

Lygwus reclivatus 208

Oleander or milkweed aphis, Aphis nerii 91

Pernicious or San Jose scale, Aspidiotus perniciosus 180

Spotted milkweed bug, Oncopeltus fasciatus 207

M i I let (Panicum milaceum )

.

Armyworm, Cirphis unipuncta 396

Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272

Miuiulus—see Monkey Flower.

Mirabilis caUfornica—see California Four-o'clock.

Mistletoe (Phoradendron flavescens)

.

Greedy scale, Aspidiotus camclliw 175

Ivy or oleander scale, Aspidiotus hederw 177

Monkey Flower {Mimulus spp.).

Tvjo-spotted mite, Tetranychus telarius 16

Monkey Flower, Bush (Diplacus glutinosus)

.

Diplacus Ceroputo, Ceroputo yucca? 125

Monkey Puzzler (Araucaria imbricata) .

Black araucaria scale, C'hrysomphahis rossi 185

Mons^era (Moustera sp.).

Thread scale, Ischnaspis longirostris 191

Moonflower (Ipomcca bona-now)

.

Citrus. mealy bug, Pseudococcus citn 128
Cyanophyllum scale, Aspidiotus cyancphylli 176

Greenhouse Orthezia, Orthezia insignia 112

Long-tailed mealy bug, Pseudococcus longispinus 131

Two-spotted mite, Tetranychus telarius 16

Moosewood—see Leatherwood.

Morning-glory (Convolvulus spp.).

Black-legged tortoise beetle, Cassida nigripes 257

Golden tortoise beetle, Coptocycla bicolor 259

Iris white fly, Aleyrodes spirwoides 196

Lima bean symphylid, Scutigerella caUfornica 21

Melon aphis, Aphis gossypii 90
Soft brown scale, Coccus hesperidum 143

Two-spotted mite, Tetranychus telarius 16

Yellow bear caterpillar. Diacrisia virginica 390
Morus—see Mulberry.

Mulberry (Morus sp.).

Cottony maple or vine scale, Pulvinaria vitis 136

European fruit Lecanium, Lecanium corni . 146

European peach scale, Lecanium persicw 149

Ivy or oleander scale, Aspidiotus hederw 177

Pernicious or San Jose scale, Aspidiotus perniciosus 180

Soft brown scale, Coccus hesperidum 143
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Mullein (Verbascum virgatum). Page
Bean thrips, HeHothHps fasciatus •"-

Murraya erotica—see Orange Jasmine.

Musa sapientum—see Banana.

Mushroom (Agaricus campestris).

Dooryard sowbug, PorcelHo Uevis — 3

Muskmelon (Cucumis melo).

Greenhouse white fly. Asterochiton vaporariorum 198

Lesser migratory grasshopper, Melanoplus atlanis 48

Melon aphis. Aphis gossypii (-N>

Melon worm, Diaphania hyalinata . 4:11

Obscure 12-spotted cucumber beetle, Diabrotica 12-punctata tenella 273

Onion thrips, Thrips tabaci 56

Pale-striped flea-beetle, Bystena blanda : 285

Potato flea-beetle, Epitrix cucumeria — <>1

Spotted root fly, Exuesta notata 340

Squash-vine borer, Melittia satyriniformis 430

Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272

Two-spotted mite, Tctranychus telarius 16

Western 12-spotted cucumber beetle. Diabrotica soror 271

Western striped cucumber beetle, Diabrotica tririttata 274

Yellow hear caterpillar, Diacrisia virginica 300

Mustard (Brassica spp.).

Bur clover or cowpea aphis. Aphis medicaginis 90

Cabbage aphis, Aphis brassicw - 89

False chinch bug, Nysvus erica' 107

Grape leaf-hopper, Eryihroneura comes 65

Green peach aphis. Rhopalosiphum persicte 98

Harlequin cabbage bug, Murgantia histrionica 201

Hop flea-beetle, Psylliodes punctulata 280
Imported cabbage worm, Pontia rapce 457
Lesser black plant-bug, Irbisia sericans 214

Lima bean symphlid. Scutigerella californica 21

Seed-corn maggot, Phorbia fwciceps 334

Striped turnip flea-beetle, Phyllotreta vittata 2S.'!

Sugar-beet wireworm, Limonius californicus 233

Western cabbage flea-beetle. Phyllotreta pusilla 283

Western flea-beetle, Hemiglyptus basalts 260

Western striped flea-beetle, Phyllotreta ramosa 282
Western 12-spotted cucumber beetle, Diabrotica soror 271

Mustard, Hedge (Sisymbrium sp. )

.

Serpentine leaf-miner, Agromyza pusilla 346

Mustard, Treacle (Erysimum oulgare).

Parsnip plant louse, Siphocoryne caprea 100

Myoporum (Myoporum sp.).

Black scale. Saissetia olew 154

Myrica (Myrica cerifera).

Japanese or Mexican wax scale, Ceroplastes ceriferus 137

Myrsine (Myrsine retusa).

Ivy or oleander scale. Aspidiotus hedera 177

Myrtle (Myrtus communis).
Barnacle scale. Ceroplastes cirripediformis 137
Citrus white fly, Dialeurodes citri 196

Florida wax scab'. Ceroplastes ftoridensis 138

Greedy scale, Aspidiotus camellia; 17~>

Oyster-shell scale, Lepidosaphes uhni 190

Rose scale, Aulacaspis rosw 170

Soft brown scale. Coccus hesperidum 143
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Myrtle, Crape (Lagerstrcemia indica). Page
Citrus white fly, Dialeurodea citri 196

M yrt us—see Myrtle.

Narcissus (Narcissus sp.)—also see Daffodil.

Narcissus bulb-fly. Merodon equestris 326
Nasturtium (Nasturtium spp.).

Aphis viburni !>4

Bean thrips. Heliothrips faseiatus 52
Imported cabbage worm. Pontia rapes 456,457
Serpentine leaf-miner, Agromyza pusilla 34G

Nectarine—see Peach.

Negundo aceroides—see Box-elder.

Nepeta cataria—see Catnip.

Nephrodium (Nephrodium sp.).

Long-tailed mealy bug, Pseudococcus longispinus 131

Nerium oleander—see Oleander.

Nettle ( Urtica urens |

.

Citrus mealy bug. Pseudococcus citri 128
Cottony cushion or fluted scale. Icerya purchasi 110
Green peach aphis. Rhopalosiphum persicw 98
Hop flea-beetle. Psylliodes punctulata 280
Sugar-beet wireworm, Linionius californicus 233
Thistle butterfly, Vanessa cardui 402

Nettle, Hedge (Stachys sp.).

Serpentkie leaf-miner, Agromyza pusilla 34G
Nettle, Hemp (Galcopsis sp.).

Serpentine leaf-miner, Agromyza pusilla 34G
Net tie-tree—see Hackberry.

-Y icot ia ii a—see Tobacco.

Nightshade* (Solanum spp.).

Baker's mealy bug, Pseudococcus bakeri 126
Black scale, Saissetia olem 154
Citrus mealy.bug, Pseudococcus citri 128
Cottony cushion or fluted scale, Icerya purchasi 110
Gray citrus scale, Coccus citricola 142
Greedy scale. Aspidiotus camellia 175
Green tortoise beetle, Gassida pallidula 258
Iris white fly, Aleyrodes spira?oides 196
Ivy or oleander scale, Aspidiotus hederce 177
Pale-striped flea-beetle. System hlanda 280
Potato flea-beetle, Epitriw cucumeris 201
Potato tuber moth, Phthorinuca operculella 44S
Red scale, Chrysomphalus aurantii 183
Solanum root plant louse. Trifidaphis radicicola 77

Nine Bark (Physocarpus sp.).

Iris white fly. Aleyrodes spirmoides 196
Nutmeg, California (Torreya californica)

.

Pine-leaf scale. Ghionaspis pinifoliw 161
Nyssa sylvatica—see Sour Gum.
Oak (Quercus spp.).

Adaleres, Adaleres ovipennis 296
Apple leaf-hopper, Empoasca mali <;.",

Brown elm scale, Lecanium canadense 144
California oak moth, Phryganidia californica . 405
California Prionus, Prionus californicus 252
California tussock moth, Hemerocampa vetusta 409
Cottony maple or vine scale, Pulvinaria vitis 136
Ehrhorn's Cerococcus, Cerococcus ehrhorni 113
European fruit-tree scale, Aspidiotus ortrcaformis 179
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Oak— (Continued). Page
Flat-headed apple-tree borer, Ohrysobothris femorata . 236
Forest tent-caterpillar. Malacosoma disstria 412
Fuller's rose beetle, Pantomorus fullcri 298
Gall-like Kermes, Kermes galliformis 117
Lesser shot-hole borer, Xyleborus xylographus 314
Muck or carrot beetle, Ligyrus gibbosus 246

Oak Cerococcus, Cerococcus qitercus 114
Oak Eriococcus, Eriococcus quercus 122

Oak Lecanium, Lecanium quercitronis 150,151
Oblique-banded leaf-roller, Archips rosaceana '. 441

Orange Tortrix, Tortrix citrana 442
Oyster-shell scale, Lepidosaphes ulmi 190
Pit-making oak scale, Asterolecanium variolosum 113
Purple scale, Lepidosaphes beckii 1S6
Putnam's scale, Aspidiotus ancylus 174
Red scale, Chrysomphalus aurantii 183
Rose snout-beetle, Rhynchites bicolor 317
Sasscer's Kermes, Kermes sassceri 118
Syneta simplex 283
Western Kermes, Kcrmes occidentalis 117
Xylopertha declive 239
Yellow-necked apple caterpillar, Datana ministra 406

Oak, Black (Quercus kelloggii).

California oak moth, Phryganidia californica 405
Cockerell's Kermes, Kermes cockerelli 115

Gall-like Kermes, Kermes galliformis 117
Manzanita Serica, Serica anthraciua 250
Malacosoma constricta 411
Nautical borer, Xylotrechus nauticus 255

Oak Eriococcus, Eriococcus quercus 122
Oak, Bur (Quercus macrocarpa)

.

California buckeye scale, Aspidiotus cesculi 173
Oak, Coast Live (Quercus agrifolia)

.

Apricot leaf-weevil, Paraptochus sellatus 299
Black-punctured Kermes. Kermes nigropunctatus 117
Branch and twig-borer, Polycaon confertus 239
California oak moth, Phryganidia californica 405
California tent-caterpillar. Malocosoma californica 411
Essig's Kermes, Kermes essigii 116
Nautical borer, Xylotrechus nauticus 255
Oak Cerococcus, Cerococcus quercus 114
Oak scale, Chionaspis quercus 163
Oak twig-girdler, Agrilus politus 234
Polycaon stoutii 238
Small gray leaf-weevil, Thricolcpis inornata 301
Tricolored Xylopertha, Xylopertha suturale 240

Oak, Cork (Quercus suber).

California oak moth, Phryganidia californica 405
Oak, Holly (Quercus ilex).

Cottony cushion or fluted scale, Icerya purchasi 110
Ivy or oleander scale, Aspidiotus hederw 177
Pit-making oak scale, Asterolecanium variolosum 113

Oak, Laurel (Quercus laurifolia)

.

Cottony cushion or fluted scale, Icerya purchasi 110
Oak, Maul (Quercus chrysolepis) .

Branch and twi.-borer, Polycaon confertus : 239
Branigan's Kermes, Kermes branigani 114
California oak moth, Phryganidia californica 405
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Oak, Maul— (Continued). Page
California tent-caterpillar, Malacosoma califomica 411

Cottony Kerrues, Kermes shastensis IIS

Oak scale, Chionaspis quercus 163

Polycaon stoutii 238

Oak, Red (Quercus rubra).

Sasscer's Kermes, Kermes sassceri 118

Oak, Silver—see Gervillea.

Oak, Valley (Quercus lobata)

.

California oak moth, Phryganidia califomica— 405

Cockerell's Kermes, Kermes cockerelli 115
Malacosoma constricta 411

Oak Eriococcus, Eriococcus quercus 122

Oak, Water (Quercus (aquatica) nigra).

Citrus white fly, Dialeurodes citri 196
Oak, White (Quercus alba).

Cottony cushion or fluted scale, Icerya purchasi 110
Oak scale, Chionaspis quercus 163
Small gray leaf-beetle. Thricolepis inornata 301

Oat (Arena sativa).

Apple leaf-hopper, Empoasca mali 63
Armyworm, Cirphis unipuncta 396
Black plant-bug, Irbisia brachycerus 213
Chinch bug, vlissus leucopterus 208
Devastating grasshopper, Melanoplus devastator 45
Granary weevil, Galandra gratia rid 307
Lesser black plant-bug, Irbisia sericans 214

Oat Aphis, Aphis avenw 87
Pacific black plant-bug, Thyrillus pacificus 215
Pellucid grasshopper, Camnula pellucida 43
Red-legged grasshopper, Melanoplus femur-rubrum 40
Red spider, Bryobia pratensis 14
Rice weevil, Calandra oryzw 308
Tarnished plant-bug, Lygus pratensis 212
Tule billbug, Sphenophorus discolor 308
Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272
Two-striped grasshopper, Melanoplus bivittatus 43
Valley grasshopper, (Edaleonotus enigma 48
Variegated cutworm, Lycophotia margaritosa 401

(Enothera—see ^Evening Primrose.

Okra or Gumbo (Hibiscus esculentum)

.

Corn ear-worm, Chlvridea obsoleta 397
Harlequin cabbage bug, Murgantia histrionica 201

Two-spotted mite, Tetranychus telarius 16
Olea—see Olive.

Oleander (Nerium oleander).

Black araucaria scale, Chrysomphalus rossi 185
Black scale, Saissetia olew 154
Blue milkweed beetle, Chrysochus cobaltinus 259
Citrus mealy bug, Pseudococcus citri 128
Florida red scale, Chrysomphalus aonidum 182
Hemispherical scale, Saissetia hemisphwrica 152
Ivy or oleander scale, Aspidiotus hederw 177
Long-tailed mealy bug, Pseudococcus longispinus 131
Oleander or milkweed aphis, Aphis nerii 91
Soft brown scale, Coccus hesperidum 143
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Olive (Olea europa). Page
I spidiotua simillimus tranalucena 170

Black araucaria scale, Chrysomphahis roaai 185

Black citrus plant louse, Toxoptera aurantiw 78

Black scale, Saissetia olea 154

Branch and twig-borer, Polycaon confertua 230

Citrus thrips. Scirtothripa citri 55

European Fiorinia, Fiorinia fiorinia 172

Greedy scale, Aapidiotua camellia 175

Ivy or oleander scale, Aspidiotus hederce 177

Net-winged cicada, Platypedia areolata <»1

Omnivorous looper, Sabulodes caberqta 410

Pineapple scale, Diaspis bromelia 166

Purple scale, Lepidosaphes beeku 186

Red scale, Chryaomphalus aurantii 183

Olive, Orange or Mock (Prunua caroUniana)

.

Citrus white fly, Dialeurodcs citri 106

Olive, Wild—see Devilwood.

Onion (Alii inn cepa).

Beet armyworm, Laphygma flavimaculata 400

Black plant-bug, Irbisia brachycerus 213

Fruit-tree leaf-roller, Archipa argyrospila 430

Onion thrips, Thrips tabaci 56

Seed-corn maggot, Phorbia fusciceps 334

Spotted root fly, Euxesta notata 1 340

Western armyworm, Euxoa agrcstis 30S

Yellow bear caterpillar, Diacriaia virginica 300
Ononis rot undi folio—see Rest-harrow.

Opuntia {Opuntia spp. )

.

Cactus-fruit gall-fly, Asphondylia opuntia 321

Cactus-joint hug, Chelinidea tabulata 204

Cactus scale, Diaspis echinocacti cacti 168

California cochineal scale. Dactylopius confusus 122

Chelinidea oittigera 203
Ivy or oleander scale, Aapidiotua hederw 177

Long-tailed mealy bug, Paeudococcua longiapinua 131

Orange {Citrus attruntiuin and 0. ainenaia).

Angular-winged katydid, Microcentrum laurifolium 35

Aspidistra scale, Eemichionaspis aspidiatree 171

Baker's mealy bug, Paeudococcua bakeri 126

Barnacle scale, Ceroplaatea cirripediformia 137

Bean thrips, Heliothripa fasciatus 5:2

Black citrus plant louse, Toxoptera aurantiw 78

Black Parlatoria, Parlatoria ziziphus 193

Black scale, Saissetia olew 154

Blue sharpshooter, Tettigoniella circellata 66

Branch and twig-borer, Polycaon confertua 230

Bur clover or cowpea aphis. Aphis medicaginis 90

California katydid, Scudderia furcifera 30

California parsley caterpillar, Papilio zolicaon 45."i

Chaff scale, Parlatoria pergandii 103

Citrus mealy bug, Paeudococcua citri 128

Citrus thrips, Scirtothripa citri 55

Citrus red spider. Tetranychua mytilospidis 15

Citrus white fly, Dialeiirodcs citri 196

Common termite, Tertnes ludfugus 20

Cottony cushion or fluted scale, Icerya purchasi 110

Cottony niaple or vine scale, Pulvinaria vitis 136

Destructive Eleodes, Elcodcs omissa borcalis 201
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Orange— (Continued). Page
Euonymus scale. Chionaspis euonymi 157

Florida red scale, Chrysomphalus aonidum 182

Florida wax scale, Ceroplastes fioridensis 138
Frosted scale, Lccanium pruinosum 151

Fuller's rose beetle, Pantomorus fulleri Lilts

Glover's scale, Lepidosaphes gloverii 188

Gray citrus scale, Coccus citricola 142

Green citrus plant louse, Maorosiphum citrifolU 103

Green peach aphis, Rhopalosiphum pcrsicw 08

Greenhouse Orthezia, Orthesia insignia 112
Greenhouse thrips, Jleliothrips hwmor'rhoidalis 54

Harlequin cabbage bug, Murgantia histrionica 201

Hemispherical scale, Saissctia hcmisphwrica 152

Ivy or oleander scale. Aspidiotus hederw 177

Japanese or Mexican wax scale, Ceroplastes ceriferus 137

Large vagrant grasshopper, ScMstocerca vaga 49

Lesser shot-hole borer. Xyleborus xylographus 314

Long-tailed mealy bug, Pseudococcus longispinus 131
Melon aphis, Aphis gossypii 90
Mexican katydid, fScudderia mexicana 36

Minute false chinch bug, Nysius erica minutus 208
Omnivorous looper, Habulodes caberata 419
Orange chionaspis, Chionaspis citri 157
Orange-peel ininejr, Marmara sp 452

Orange Tortrix, Tortrix citrana 442
Pernicious or San Jose scale, Aspidiotus pemiciosm 180
Purple scale, Lepidosaphes beckii 180
Putnam's scale, Aspidiotus ancylus 174

Red scale, Chrysomphalus aumutii 1S3
Rust mite, Eriophyes oleworus 5
Soft brown scale, Coccus hesperidum 143

Spotted root fly, Euxesta notata 340
Tobacco flea-beetle, Epitrix parvula 262
Two-spotted mite, Tetranychus telarius 16
Variegated cutworm, Lycophotia margaritosa 401
Western 12-spotted cucumber beetle, Diabrotica soror 271
Western twig-borer. Apate punctipennis 238
Wheat thrips, Frankliniella tritici 51
Yellow scale, Chrysomphalus eitrinus 185

Orange, Mexican (Choisya tcruata).

Baker's mealy bug, Pseudococcus ixikcri 126
Citrus white fly, Dialcurodes citri 196

Orange, Mock—see Mock Olive and Syringa.

Orange, Osage (Toxylon pomiferum).
Citrus white fly, Dialeurodes citri 196
Cottony maple or vine scale. Pulvinaria ritis 136
European fruit Lecanium, Lecanvum corni 146
Pernicious or San Jose scale, Aspidiotus pemiciosus ISO
Putnam's scale, Aspidiotus ancylus 174
Spotted root fly, Euxesta notata 340

Orange, Trifoliate (Citrus trifoliata)

.

Black scale, Saissetia olece 154
Citrus mealy bug, Pseudococcus citri 128
Cottony cushion or fluted scale, Icerya purchasi 110
Florida wax scale. Ceroplastes fioridensis 138
Pernicious or San Jose scale. Aspidiotus pemiciosus 180
Bed scale, Chrysomphalus aurantii 183
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Orchids (Cattleya spp., Sobralia spp., Lwlia spp., etc.). Page
Aspidistra scale, Hemichionaspis aspidistra '. 171

Black scale, Saissetia olcw 154

Cattleya fly, Isosoma orchidearum 325
Cyanophyllum scale, Aspidiotus cyanophylli 176
Hemispherical scale, Saissetia hemisphwriea 152
Oyster-shell scale, Lepidosaphes ulmi 190

Tessellated or palm scale, Eucalymnatus tessellatus 140
Oryza sativa—see Rice.

Osmaiithiis ilicifolius—see Devilwood.

Pachysandra (Pachysandra terminalis).

Oyster-shell scale, Lepidosaphes ulmi 190
Pwonia—see Peony.

Palm—also see others listed following.

Black araucaria scale, Chrysomphalus rossi 185
Black scale, Saissetia olece 154

Cyanophyllum scale, Aspidiotus cyanophylli 176
Fuller's rose beetle, Pantomorus fulleri 298
Glover's scale. Lepidosaphes gloverii 18S
Greenhouse thrips, Heliothrips lurmorrhoidalis 54
Greedy scale, Aspidiotus camellia? 175
Hemispherical scale, Saissetia hemisphwrica 152
Orange chionaspis, Chionaspis citri 157

Pineapple scale, Diaspis bromeliw ^ 166
Red scale, Chrysomphalus aurantii 183
Thread scale, Ischnaspis longirostris 191

Palm, California Fan (Washingfonia filifera) .

Fuller's rose beetle, Pantomorus fulleri 298
Red scale, Chrysomphalus aurantii 183

Palm, Curly (Ilotcca belmoreana)

.

Tessellated or palm scale, Eucalymnatus tessellatus 140
Palm, Date (Phosnix dactylifera)—also see Palm.

Date palm scale, Parlatoria blanchanlii 191
European fruit-tree scale, Aspidiotus ostremformis 179
Florida red scale. Chrysomphalus aonidum 182
Ivy or oleander scale, Aspidiotus hederw 177
Marlatt scale, Phwnicococcus marlatti 124
Red scale, Chrysomphalus aurantii 183
Soft brown scale, Coccus hesperidum 143

Palm, Fan (Latania borbonica) .

Florida red scale, Chrysomphalus aonidum 182
Ivy or oleander scale, Aspidiotus hederw 177
Pineapple scale, Diaspis bromeliw 166
Thread scale. Ischnaspis longirostris 191

Palm, Fish-tail (Caryota cumingii).

Tessellated or palm scale, Eucalymnatus tessellatus 140
Palm, Fortune's ( Trachycarpus excelsus).

Tessellated or palm scale, Eucalymnatus tessellatus 140
Palm, Guadeloupe (Erythea edulis)

.

Citrus mealy bug, Pseudococcus citri 128
Long-tailed mealy bug, Pseudococcus longispinus 131

Palm, Ivory-nut ( Phytclephas macrocarpa)

.

European Fiorinia, Fiorinia fioriniw 172
Palm, Rattan (Calamus sp.).

Tessellated or palm scale, Eucalymnatus tessellatus 140
Palm, Wine (Caryota ure~ns).

Tessellated or palm scale, Eucalymnatus tessellatus 140
Palmetto (Sabal sp.).

Thread scale, Ischnaspis longirostris 191
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Panax quinquefolium—see Ginseng. Page
Panda tuts—see Screw Pine.

Panicum—see Crab Grass and Millet.

Parsley (Carum petroselinum)

.

California parsley caterpillar, Papilio zolicaon 455

Celery or parsley caterpillar, Papilio polyxenes 454

Parsnip plant louse, Siphocoryne caprew 100
Parsnip (Pastinaca saliva).

Parsnip leaf-miner, Acidia fratria 341

Parsnip plant louse, Siphocoryne caprew 100
Yellow bear caterpillar, Diacrisia virginica 390

Parsnip, Cow (Heracleum sphondylium)

.

Parsnip plant louse, Siphocoryne caprew 100

Parsnip, Giant Wild {Heracleum lantanum)

.

Parsnip leaf-miner, Acidia fratria 341

Wild parsnip leaf-miner, Phytomyza albiccps 349

Passiflora—see Passion Vine.

Passion Vine (Passiflora spp.).

Citrus mealy bug, Pseudococcus citri 128
Greedy scale, Aspidjotus camellia 175

Omnivorous looper, Sabulodes cabcrata 419

Red scale, Chrysomphalus aurantii 184

Two-spotted mite, Tetranychus telarius 16

Pastinaca—see Parsnip.

Pea (Pisum spp.).

Alfalfa caterpillar, Eurymus eurytheme 359
Alfalfa semi-looper, Phytometra californica 395
Armyworm, Cirphis unipuncta 396
Bean thrips, Heliothrips fasciatus 52
Bean weevil, Acanthoscelides obtectus : 287
Beet armyworm, Laphygma flavimaculata 400
Corn ear-worm, Chloridca obsoleta 397
Destructive pea aphis, Macrosiphum pisi 104

Lima bean symphylid, Scntigerclla californica-. 21

Obscure 12-spotted cucumber beetle, Diabrotica 12-punctata tenella 273

Pea weevil, Bruchus pisorum 288

Red spider, Bryobia pratensis 14

Seed-corn maggot, Phorbia fuseiceps ; 334

Serpentine leaf-miner, Agromyza pusilla 346

Two-spotted mite, Tetranychus telarius 16

Variegated cutworm, Lycophotia margaritosa 401

Western armyworm, Euxoa agrestis 398

Western radish maggot, Phorbia planipalpis 338

Western striped cucumber beetle, Diabrotica trivittata 274

Western 12-spotted cucumber beetle. Diabrotica soror 271

Yellow bear caterpillar, Diacrisia virginica 390
Pea, Chick (Cicer arietinum)

.

Granary weevil, Calandra granaria 307

Pea, Pigeon or Red-gram (Gajanus indicus)

.

Black scale, Saissetia olew 154

Pea Tree (Caranga arborescens)

.

Bur clover or cowpea aphis, Aphis medicaginis 90

Peach (Primus persica)

.

Bean thrips, Heliothrips fasciatus 52

Black fruit-tree beetle, .Magdalis gracilis 302

Black peach aphis, Aphis persicw-niger 97
Black plant-bug, Irbisia brachycrrus 213

Blue milkweed beetle, Chrysochus cobaltinus 259

Box-elder plant-bug, Leptocoris trivittatus 205
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Peach— (Continued). Page

Branch and twig-borer, Polycaon confertus 239

Brown elm scale, Lecanium canadense 144

California peach borer, Mgeria opalescens 424

Cherry fruit sawfly, Hoplocampa cookei 359

(Mtrus red spider. Tetranychus mytilaspidis 1~>

Common termite. Termes lucifugus 29

Corn ear-worm, Chloridea obsoleta 397

Cottony cushion or fluted scale. Icerya purchasi 110

Cottony maple or vine scale. Pulvinaria oitis 13G

Devastating grasshopper, Melanoplus devastator 45

European fruit Lecanium. Lecanium corni 14(5

European fruit-tree scale. Aspidiotus ostreceformis 179

European or Italian pear scale, Epidiaspis piricola 172

European peach scale, Lecanium p<Tsic<e 149

Flat-fieaded apple-tree borer. Chrysobothris femorata 236

Forest tent-caterpillar, Malaeosoma disstria 412

Frosted scale Leeanium pruinosum 151

Fruit-tree Pulvinaria, Pulvinaria amygdali 135

Fruit-tree leaf Syneta. Syneta albida 284

Green peach aphis, Rhopalosiphum persicw 98

Hairy Phobetus, Phobetus comatus 274

Hemispherical scale, Saissetia hemisphasrica- 152

Nautical borer, Xyloterchus nauticus 255

Net-winged cicada, Platypedia areolata 61

Oblique-banded leaf-roller, Archips rosaceaua 411

Oyster-shell scale, Lepidosaphes ulmi 190

Peach tree borer, Mgeria exitiosa 421

Peach twig-borer, Anarsia Uneatella 445

Pear-leaf rust mite. Epitrimerus pyri 12

Pear tbriiis. Tamiothrips pyri 57

Pernicious or San Jose scale. Aspidiotus perniciosus ,
ISO

Putnam's scale. Aspidiotus ancylus •-- 174

Red spider. Bryobia pratensis 14

Scurfy scale. Chionaspis furfura 158

Small gray leaf-weevil, Thricolepis inofnata 301

Soft brown scale, Coccus liesperidum 143

Shot-hole borer or fruit-tree bark-beetle, Eccoptogaster rugulosus 311

Snowy tree-cricket, CEcanthiis niveus 32

Spotless fall web-worm, Hyphantria textor 391

Strawberry flea-beetle, Haltica ignita 267

Two-spotted mite, Tetranychus telarius 16

Walnut scale Aspidiotus juglans-regi<B •— 178

Peanut (Arachis hypogwa).

Two-spotted mite. Tetranychus telarius 16

Western 12-spotted cucumber beetle, Diabrotica soror 271

Yellow bear caterpillar, Diacrisia virginica 390

Pear (Pyrus communis).
Apple leaf-hopper, Empoasca malt 63

Baker's mealy bug, Pseudococcus bakeri 126

Bean thrips, Heliothrips fasciatus 52

Black scale, Saissetia olew 154

Branch and twig-borer, Polycaon confertus 2."!'.)

Bur clover <>r cow pen aphis, Aphis medicaginis — -—

—

90

California buckeye scale, Aspidiotus wsculi —"_l__-_^— 173

California pear sawfly, Qymnonychus californicus I__1^_I .".mi

('berry or calico scale, Lecanium cerasornm 14(>

Citrus red spider. Tetranychus mytilaspidis —!_^_>— _

—

1.")

Citrus tlii'ips. Scirtothrips citri
"— -

—
"

—

-'--_—' 55
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Pear— ( Continued )

.

Page
Citrus white fly, Dialeurodes citri 19G

Clover-apple aphis. Aphis bakeri 88

Codlin-moth, Gydia pomonella 437

Colaspidea varicolor 275

Common termite, Tonics lucifugus 2!)

Corn ear-worm, Chloridca obsolete/ — 397

Cottony cushion or fluted scale, Icerya purchasi 110

Cottony maple or vine scale, Pulvinaria vitis 136

Devastating grasshopper, Melanoplus devastator 45

European fruit Lecanium, Lecanium convi 146

European fruit-tree scale, Asp idlot us ostreceformis 17!)

European or Italian pear scale, Epidiaspis piricola 172

European peach scale, Lecanium persicce 141)

Flat-headed apple-tree borer, Ghrysobothris femorata 236

Florida wax scale. Ghrysomphalus floridensis 138

Forest tent-caterpillar, Malacosoma disstria 412

Fruit-tree leaf roller, Archvps argyrospila 439

Frosted scale. Leva >i turn pruinosum 151

Fuller's rose beetle, Pantomorus fulleri 298

Cray leaf-beetle, Glyptoscelis longior 27<i

Greedy scale, Aspidiotus camellia 175

Creen apple aphis, Aphis pomi !I4

Hairy Phobetus, Phobetus comtitus 247

Lesser shot-hole borer, Xyleborus xylographus 314

Melon aphis. Aphis gossypii 90

Oat aphis. Aphis avsnw 87

Oblique-banded leaf-roller. Archips rosaceana 441

Oyster-shell scale, Lepidosaphes uhni 190

Pale-striped flea-beetle, Systena blanda 2S6
Pear-leaf blister-mite, Eriophycs pyri 08

Pear-leaf rust mite, Epitrimerus pyri 12

Pear Psylla, Psylla pyricola tiT

Pear or cherry slug', UaUroa eerasi 357
Pear thrips, Tceniothrips pyri 57

Pernicious or San Jose scale. Aspidiotus perniciosus 180

Putnam's scale, Aspidiotus ancylus 174

Red-humped caterpillar. Schisura concinna 407

Red scale. Ghrysomphalus aurantU 184

Pose scale, Aulacaspis rosee 170
Rose leaf-hopper, Empoa rosn: 62

Scurfy scale, Ghionaspis furfura 158

Shot-hole borer or fruit-tree bark-beetle, Eccoptogaster rugulosus—l 311

Soft brown scale, Coccus hesperidum 143

Spring cankerworm. Paleacrita vernata 417
Tarnished plant-bug-, Lygus pratensis 212
Two-spotted n\ite, Tetranychus telarius 16

Variegated cutworm. Lycophotia margaritosa 401
Walnut scale. Aspidiotus juglans-regiw 178
Western twig-borer, Apate punctipennis 238
White-lined scarabseid, Polyphylla criitita 248

White-lined sphinx, Gelerio Uneata 384
Woolly apple aphis, Eriosoma lanigera NO

Yellow-necked apple caterpillar, Datana ministra 406
Pear, Sand (Pyrus sinensis).

Pernicious or San Jose scale, Aspidiotus perniciosus . 180
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Pecan (Carya pecan). Page

American walnut aphis. Calliplerus caryw 82

Cottony cushion or fluted scale, Icerya purchasi 110

European fruit Lecanium, Lecanium corni 140

Flat-headed apple-tree borer, Chrysobothris fcmorata 230

Pernicious or San Jose scale, Aspidiotus perniciosus 180

Two-spotted mite, Tetranychus telarhis 10

Pelargonium—see Geranium.

Pellaea (Pclhra Ivastata)

.

Greenhouse thrips, Hcliothrips hamorrhoidalis 54

Pentas (Pentas sp.).

Orange Tortrix, Tortrix citrana 443

Peony (Pwonia sp.).

Citrus mealy bug, Pseudococcus citri 128

Oyster-shell scale, Lepidosaphes ulmi 190

Pepper {Capsicum aunuiim).

Armyworm, Cirphis unipuucta 390

Corn ear-worm, Chloridea obsoleta 397

Cottony cushion or fluted scale, Icerya purchasi 110

Green peach aphis, Rhopalosiphiim pcrsicu- 98

Greenhouse Orthezia, Orthezia insignia 112

Greenhouse white fly, Asterochiton raporariorum 198

Potato flea-beetle, Epitrix cucumeris 201

Serpentine leaf-miner, Agromyza pusilla 34(5

Two-spotted mite, Tetranychus tclarivs 10

Pepper Bush. Sweet—see White Alder.

Pepper Tree (Schinus molle)

.

Aspidistra scale, Hcmichionaspis aspidistra; 171

Black scale, Saissetia olew 154

Citrus thrips, Scirtothrips citri 55

Greedy scale, Aspidiotus camellia 175

Hemispherical scale, Saissetia hemisphwrica 152

Ivy or oleander scale, Aspidiotus hederce 177

Omnivorous looper, Sabulodes cabcrata 419

Pepperwood—see California Laurel.

Pcrscu—see Avocado and Red Bay.

Persimmon {Diospyros kali).

Barnacle scale, Ceroplastes cirripediformis 137

Citrus white fly, Dialeurodes citri 190

Fuller's rose beetle, Pantomorus fulleri 298

Pernicious or San Jose scale, Aspidiotus perniciosus ISO

Petunia {Petunia sp.).

Potato flea-beetle, Epitrix cucumeris 261

Phalaria arundinacea—see Reed Canary Grass.

Phascolus—see Bean.

Phleum inatensc—see Timothy.

Phlox (Phlox spp.).

Black scale, Saissetia olew 154

Greenhouse thrips, Hcliothrips hwmorrhoidalis 54

Potato flea-beetle, Epitrix cucumeris 201

Soft brown scale, Coccus hesperidum 143

Two-spotted mite, Tetranychus telarius 10

rimiiix—see Date Palm.

Phoradendron flavescens—see Mistletoe.

P h ot i n i a ( Photinia villosa )

.

Pernicious or San Jose scale, Aspidiotus perniciosus 180

Phragmites vulgaris—see Common Reed.

Physalis—see Ground Cherry and Poha.

Physocarpus—see Nine Bark.
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Phytelephas macrocarpa—see Ivory-nut Palm. Page
Picca—see Spruce.

Pigweed (Amaranth its spp.).

Beet armyworm, Laphyyma flavimaculata 400
Cottony cushion or fluted scale, Ioerya purchasi 110

Green peach aphis, Rhopalosiphum pcrsicw 98

Greenhouse Orthezia, Orthezia insignis 112

Harlequin cabbage bug, Murgantia histrionica 201

Melon aphis. Aphis gossypii 90

Onion thrips, Thrips tabaci 56

Solanuni root plant louse, Tripda phis radicieola 77

Sugar-beet wireworm, Limonius californicus 233

Twelve-spotted cucumber beetle, Diabrotica 1,1-punctata 272

Yellow bear caterpillar, Diacrisia virginica 390

Pimpinel {Pimpinella sp.).

Parsnip plant louse, Siphocorync caprar 100

Pine (Pin us spp.).

Cottony cushion or fluted scale, Icerya purchasi 110

Lesser shot-hole borer. Xylcborus xylographies 311

Monterey pine scale, Physokermea insignieola 155
Pine-leaf scale, Chionaspis pinifoliw 161

Pine, Digger {Finns sabiniana) .

California pine-leaf scale, Aspidiotus californicus 175

Pine-leaf scale, Chionaspis pinifoliw 161

Pine, Knob-cone (Pinus tuberculata)

.

California pine-leaf scale, Aspidiotus californicus 175
Pine, Monterey (Finns radiata)

.

California pine-leaf scale, Aspidiotus californicus 175
Ivy or oleander scale, Aspidiotus hederw 177
Monterey pine aphis. Essigella californica 81
Monterey pine scale. Physokermea insignieola 155
Pine-leaf scale. Chionaspis pinifoliw 161

Pine, Norfolk Island (Araucaria exeelsa).

Araucaria Eriococcus, Eriococcus araucarke 121

Golden mealy bug, Pseudococcus aurilanatus 125

Greenhouse thrips, Hcliothrips hwmorrhoidalis 54
Pine, Red or Norway (Finns resinosa).

Pine-leaf scale, Chionaspis pinifoliw 161

Pine, Screw (Pandanus sp.).

Thread scale, Isehnaspis lonyirostris 191
Pine, Yellow (Pinus ponderosa)

.

California pine-leaf scale, Aspidiotus californicus 175
Monterey pine aphis, Essigella californica SI
Pine-leaf scale, Chionaspis pinifoliw 161

Pineapple (Ananas sativus)

.

Pineapple scale, Diaspis bromcliw 166
Pinguin (Brouiclia piuguin).

Pineapple scale, Diaspis bromcliw 166
Pink (Dianthus spp.)—also see Carnation.

Greenhouse white fly, Heliothrips hwmorrhoidalis .">4

Two-spotted mite, Tetranychus telarius 54
Finns—see Pine.

Pistacia (Pistacia vera).

Red scale, Chrysomphalus uurantii 184
Fisuni—see Pea.

Pittosporum [Pittosporum spp.).

Cottony cushion or fluted scale, Icerya purchasi 110
Greedy scale, Aspidiotus camellia 175
Green apple aphis. Aphis pomi (not listed).
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Plane Tre<— see Sycamore. PAGE
Plantain (Plantago spy.).

Beet armyworm, Laphygma flavimaculata 400

Iris white fly, Aleyrodes spirceoides 196

Melon aphis. Aphis gossypii 90

Potato flea-beetle, Epitrix cucumeris 261

Serpentine leaf-miner, Agromyga pusilla 34G

PI <i tan us—sec Sycamore.

Plum (Prunus domestica).

Apple leaf-hopper, Empoasca mali 03

Black peach aphis. Aphis persiets-niger _ 92

Black scale Saissetia olets 154

Box-elder plant-bug, Leptocoris tririttatus 205

California peach borer, Mgeria opalescena 424

Cherry fruit sawfly, Hoplocampa cookei 359

Cottony maple or vine scale, Pulvinaria ritis 130

Destructive Eleodes. Eleodes omissa bo real is 292

Devastating grasshopper, Melanoplus devastator 45

European fruit Leeanium, Lecanium corni 140

European fruit-tree scale, Aspidiotus ostrewformis 179

European or Italian pear scale, Epidiaspis piricola 172

European peach scale, Lecanium persicte 149

Fall cankerworm, Alsophila pometaria 415

Flat-headed apple-tree borer, Ckry&obothris femorata 236

Forest tent-caterpillar, Malacosoma disstria 412

Frosted scale, Lecanium pruinosum 151

Fruit-tree leaf-roller, Archips argyrospila 439

Fruit-tree Pulvinaria, Pulvinaria amygdaU 135

Fruit-tree sericas, Serica spp 250

Green peach aphis. Rhopalosiphum persiciB
,

98

Harlequin cabbage bug, Murgdntia histrionica 201

Hop aphis. Phorodon humuli 102

Ivyr or oleander scale, Aspidiotus hederce 177

Lesser shot-hole borer, Xyleborus xylograph/us 314

Mealy plum plant louse, Hyalopterus arundinis 85

Oat aphis. Aphis avsnw 87

Oblique-banded leaf-roller, Archips rosaceana— 441

Oyster-shell scale, Lepidosaphes ulmi 190

Peach tree borer, Algeria exitiosa 421

Peach twig-borer, Anarsia lineatella i 445

Pear or cherry slug. Caliroa cerasi 357

I 'ear thrips, Tamiothrips pijri 57

Pernicious or San Jose scale, Aspidiotus perniciosus 180

Putnam's scale, Aspidiotus ancylus 174

Red-humped caterpillar, Schizura concinna 407

Red spider, Bryobia pratensis 14

Rusty or antique tussock moth, Notolophus antiqua 211

Scurfy scale. Chionaspis furfura 158

Shot -hole borer or fruit-tree bark-beetle, Eccoptogaster rugulosus 311

Small gray leaf weevil. Thricolepis inornata 301

Snowy tree-cricket, CEcanthus »ircus__ 32

Social scaraha'id, Coenonycha socialis 241

Soft hrown scale. Coccus hesperidum 143

Spring cankerworm, Paleacrita vernata 417

Two-spotted mite, Tetranychus tela ri us 16

Walnut scale, Aspidiotus juglans-regice L78

White-lined sphinx, Celerio lineata 384

Yellow-necked apple caterpillar, Datana ministra 406
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Plum, Bullace or Damson (Prunus spinosa damascena) . Page
Green peach aphis, Rhopalosiphum pcrsicw 9S

Plum, Java {Primus sp.).

Fuller's rose beetle, Pantomorus fulleri 29S

Plum, Sierra (Prunus subcordata)

.

Great Basin tent-caterpillar, Malacosoma fragilis 411

Plum, Wild (Prunus sp.).

Black peach aphis. Aphis persicw-niger 92

Peach tree borer, Mgeria cxitiosa 421

Walnut scale, Aspidiotus juglans-regiw 17S
Plumbago—see Leadwort.

Poa—see Meadow Grass, Canada Blue Grass and Kentucky Blue Grass.

Podocarpus (Podocarpus sp.).

European Fiorinia, Fiorinia fioriniee 172

Red scale, Chrysomphalus aiirantii 184

Poha (Physalis peruviana)—also see Ground Cherry.

Tobacco flea-beetle, Epitrix cucumeris 262

Poinsettia (Euphorbia pulcherrima) .

Citrus mealy bug, Pseudococcus citri 128

Cottony cushion or fluted scale, Icerya purchasi 110

Polygonum—see Wire Grass and Sinartweed.

Pomaderris (Pomaderris apetala).

Purple scale, Lepidosaphcs beclcii 186

Pomegranate (Punicu granatum).

Black scale, Saissetia olece 154

Citrus thrips, Scirtothrips citri 55
Citrus white fly, Dialeurodes citri 196

Cottony cushion or fluted scale, Icerya purchasi 110
Florida wax scale, Ceroplastes floridensis 138

Greedy scale, Aspidiotus camellia; 175

Ivy or oleander scale, Aspidiotus hederw 177

Pomelo—see Grapefruit.

Poplar (Populus spp.).

Agromyza schineri 347
Alder flea-beetle, Haltica bimarginata 266
Bead-like cottonwood gall-louse, Tecabius populimonilis 77

Black scale, Saissetia olexe 154

California buckeye scale, Aspidiotus cescuM 173

California Prionus, Prionus californicus 252

Cottonwood scale, Chionaspis ortholobis 160

Cottony maple or vine scale. Pulvinaria ritis 136

European fruit-tree scale, Aspidiotus ostrewformis 179

Fruit-tree leaf-roller, Archips argyrospila 439
Fruit-tree leaf Syneta, Syneta albida 284

Mottled cottonwood plant louse, Thomasia populicola 81

Mourning cloak butterfly, Euvanessa antiopa 461

Oblique-banded leaf-roller, Archips rosaceana 441

Oyster-shell scale, Lepidosaphcs ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 180

Poplar-stem gall-louse, Pemphigus populicaulis 76

Scurfy scale, Chionaspis furfura 158

Soft brown scale, Coccus hesperidum 143
Transverse poplar-stem gall-louse, Pemphigus populitransversus 76

Two-spotted mite, Tctramjehus telariiis 17

Willow scale, Chiotiaspis salicis-nigra, 163

Poppy, California (Esehscholtzia spp.).

Infernal blister beetle, Lytta stygica 294
Populus—see Cottonwood, Poplar, Aspen, Balm of Gilead.

E—13664
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Portulaca— see Purslane.

Potato (Solanum tuberosum)

.

Page
Apple leaf-hopper, Empoasca mali • 63
Armyworm, Cirphis nnipuncta 396
Baker's mealy bug, Pscudococcus bakeri 126
Beet armyworm, Laphygma favimaculata 4O0
Black plant-bug, Irbisia brachyccrus 213
Common _milliped. Juhis hesperus 19

Cottony cushion or fluted scale, Iceri/a purchasi 110
Differential grasshopper, Melanoplus differentials 46
Dooryard sowbug, Porccllio la?vis ; 3
Drosophila busckii 343
Eelworm, Heterodera radicicota 494
False chinch bug, Nysius erica 207
Glyptina ccrina 263
Green peach aphis, Rhopalosiphum pcrsicce 98
Harlequin cabbage bug, Murgantia histrionica 201
Hop flea-beetle, Psylliodes punctulata 280
Lesser migratory grasshopper, Melanoplus atlanis 43
Obscure 12-spotted cucumber beetle, Diabrotica 12-punctata tenella 273
Pale-winged grasshopper, Melanoplus uniformis 47
Potato flea-beetle, Epitrix cucumeris 261

Potato stalk borer, Triehobaris trinotata 305
Potato tuber moth, Phthorimcea operculella 448
Sand or Jerusalem cricket, Stenopelmatus irregularis 38
Seed-corn maggot, Phorbia fusciceps 334
Serpentine leaf-miner, Agromyza pusilla 346

Solauum root plant louse, Trifidaphis radicicola 77

Spotted blister beetle, Epicauta maeulata 292
Sugar-beet wireworrn, Limonius californicus 233
Tobacco flea-beetle, Epitrix parvula 262
Tobacco worm, Protoparce quinquemaculata 3So
Tomato worm, Protoparce sexta 387
Valley grasshopper, (Edaleonotus enigma 48
Variegated cutworm, Lycophotia margaritosa 401

Western armyworm, Eu.voa agrestis 398
Western potato flea-beetle, Epitrix subcrinita 264

Western 12-spotted cucumber beetle, Diabrotica soror 271
Wireworms 232

Potato, Sweet (Ipomeca batatas).

Black-legged tortoise-beetle, Cassida nigripes 257
Golden tortoise-beetle, Coptocijela bicolor 259

Potato flea-beetle, Epitrix cucumeris 261
Seed-corn maggot, Phorbia fusciceps 334
Yellow bear caterpillar, Diacrisia virginica 390

Potato Vine [Holanum jasminoides)

.

Baker's mealy bug, Pscudococcus bakeri 126
Citrus mealy bug, Pscudococcus citri 12S

Prickly pear—see Opuntia.

Primrose (Primula spp.).

Bur clover or cowpea aphis. Aphis medicaginis 90

Fuller's rose beetle, Pantomorus fullcri ^ 29S
Greenhouse white fly, Astcrochiton raporariorum 198
Long-tailed mealy bug, Pseudococcus longispinus 131

Primrose, Evening (Oenothera spp.).

Potato flea-beetle, Epitrix cucumeris : 261
Steel-blue grapevine flea-beetle, Haltica carinata 266
Strawberry flea-beetle, Haltica ignita 267
White-lined sphinx, Ccloio liucata 384
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Primula—see Primrose.

Privet, California (Ligustrum ovalifolium). Page
Black scale, Saissetia olew ir>4

Citrus white fly, Dialeurodes citri 196
Pernicious or San Jose scale, Aspidiotus perniciosus 180

Privet, Common ( Ligustrum vulgare).

Pernicious or San Jose scale, Aspidiotus perniciosus ISO
Red scale, Chrysomphalus auraniii 184

Privet, Golden (Ligustrum sp.).

Citrus white fly, Dialeurodes citri 190
Prosopis—see Mesquit.

Prune (Primus domestica galatensis)

.

Black peach aphis, Rhopalosiphum persicm 92

Black scale, Saissetia olece • 154
Blue milkweed beetle, Chrysochus cobaltinus 259
Branch and twig-borer, Polycaon confertus 239
Brown day moth, Pseudohazis cglanterina 38S
California case-bearer, Cpleophora sacramenta 451
California peach borer, JEgcria opalescens 424
California Prionus, Prionus californicus 252
Cherry or calico scale, Lecanium cerasorum 140
Cherry fruit sawfly, Hoploeampa cookei 359
Citrus red spider, Tetranychus mytilaspidis 15

Common cutworm, Euxoa atomaris 399
Devastating grasshopper, Melanoplus devastator 45
European fruit Lecanium, Lecanium corni 140
European or Italian pear scale, Epidiaspis piricola 172
European fruit-tree scale, Aspidiotus ostrewformis 179

Eurymetopon cylindricum 291
Fall cankerworm, Alsophila pometaria 415
Flat-headed apple-tree borer, Chrysobothris femorata 236
Frosted scale, Lecanium pruinosum 151

Fruit-tree leaf-roller, Archips agyrospila 439
Fruit-tree leaf Syneta, Syneta albida 284
Fruit-tree Pulvinaria, Pulvinaria amygdaU 135

Fruit-tree sericas. Serial spp 250
Mealy plum plant louse, Hyalopterus arundinis S5
Oblique-banded leaf-roller, Archips rosaccana 441

Peach tree borer, Mgeria exitiosa . 421
Peach twig-borer, Anarsia lincutclla 445

Pear thrips, Tceniothrips pyri 57
Pernicious or San Jose scale, Aspidiotus perniciosus 180
Red-humped caterpillar, Schissura concinna-. 407
Red spider, Brijobia pratensis 14

Small gray leaf-weevil, Thricolepis inornata 301
Soft brown scale, Coccus hespcridum 143

Spring cankerworm. Paleacrita vernata 417
Two-spotted mite. Tetranychus telarius 10

Two-striped leaf-beetle, Lupcrodcs bivittatus - 277

Walnut scale, Aspidiotus juglans-regiw 178

Western striped cucumber beetle, Diabrotica trivittata— 274

Western 12-spotted cucumber beetle, Diabrotica soror 271
Yellow-necked apple caterpillar, Datana ministra 406

Primus—see Almond, Apricot, Blackthorn, Cherry, Choke Cherry, Mock Olive,

Peach, Plum, Prune.

Prunus (Primus andersoni)

.

Buffalo tree-hooper, Ccresa bubalus 62
Pscudotsuga—see Spruce.

Psidium—see Guava.
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Ptclca—see Hop Tree.

Pumpkin (Cueurbita pcpo)

.

PAGE
Citrus mealy bug, Pscudococcus citri 128

Corn ear-worm. Chloridea obsoleta 397

Potato flea-beetle, Epitriw cucumeris 261

Squash bug, Anasa trisiis 202

Squash-vine borer, Melittia satyriniformis 430

Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272

Two-spotted mite, Tctranychus telarius 16

Western striped cucumber beetle, Diabrotica trivittata 274

Yellow bear caterpillar. Diacrisia virginica 390

Puniva granaium—see Pomegranate.

Purslane (Portuiaca olcracea)

.

Citrus thrips. Scirtothrips citri 55

Cottony cushion or fluted scale, Iccrya purchasi 110

False chinch bug, Nysius cricw 207

Pale-striped flea-beetle, Systena blanda 286

Purslane, Sea—see Atriplex.

Pyrus—see Apple, Crab Apple, Chokeberry, Pear, Sand Pear.

Quercus—see Oak.

Quince (Cydonia oblonga)

.

Barnacle scale, Ccroplastes cirripcdiformis 137

Codlin-moth, Cydia pomonclla 437

Cottony cushion or fluted scale, Icerya purchasi 110

Cottony maple or vine scale. Pulvinaria vitis 136

Devastating grasshopper, Melanoplus devastator 65

European fruit Lecanium, Lecanium corui 140

Florida wax scale, Ccroplastes floridensis 138

Fruit-tree leaf-roller. Archips argyrospila 439

Greedy scale, Aspidiotus camcUiw 175

Green apple aphis, Aphis pomi 94

Oat aphis, Aphis avenw 87

Red spider, Bryobia prateusis ." 14

Scurfy scale, Chionaspis furfura 158

Shot-hole borer or fruit-tree bark-beetle, Eccoptogaster rugulosits 311

Yellow-necked apple caterpillar, Datana ministra 403

Quince, Japanese or Flowering (Chwnomeles juponica).

Baker's mealy bug, Pscudococcus bakeri 126

European peach scale, Lecanium pcrsicw ' 149
Greedy scale, Aspidiotus camellia' 175

Pernicious or San Jose scale, Aspidiotus pemiciosus 180

Radicula—see Horse Radish and Water Cress.

Radish (Raphanus satirus).

Armyworm, Cirphis unipuncta 396

Bean thrips, Heliothrips fasciatus 52

Black plant-bug. Irbisia brachycerus 212

Cabbage aphis, Aphis brassicw 89

False chinch bug, Nysius erica 207

Green peach aphis, Rhopalosiphum persicw '-* s

Harlequin cabbage bug. Murgantia histrionica 201
Hop flea-beetle, Psylliodes punctulata 280

Imported cabbage worm, Pontia rapes 4."»7

Lima bean symphylid, Scutigcrclla californica 21

Potato flea-beetle, Epitrix cucumeris 261

Pomace fly, Drosophila melanogaster 343

Seed-corn maggot, Phorbia fusciccps 334

Serpentine leaf-miner, Agromyza pusilla 346

Striped turnip flea-beetle, Phyllotreta vittata 238

Variegated cutworm, Lycophotia maragritosa 401
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Radish— (Continued). Page
Western armyworm, Eitxoa agrestis 39S
Western cabbage flea-beetle, Phyllotreta pusilla 281
Western flea-beetle, Hemiglyptus basalts 2G0
Western radish maggot, Phorbia planipalpis 338
Western striped flea-beetle, Phyllotreta ramosa 282
Yellow bear caterpillar, Diacrisia virginica 390

Ragweed (Ambrosia spp.).

Cottony cushion or fluted scale, Iccr.ua purchasi 110
Grape leaf-hopper, Erythroneura comes 65
Harlequin cabbage bug. Murgantia histrionica 201
Oblique-banded leaf-roller, Archips rosaceana 441
Red composite aphis. Macrosiphum rudbeckiw 107
Yellow bear caterpillar, Diacrisia virginica 390

Ramona—see Black Sage and White Sage.

Rape (Brassica nupus)

.

Harlequin cabbage bug, Murgantia histrionica 201

Imported cabbage worm, Pontia rapw 457
Serpentine leaf-miner, Agromyza pusilla 281

Western cabbage flea-beetle, Phyllotreta pusilla 281

Raphanus sativus—see Radish.

Raspberry (Rubtts spp.).

Apple leaf-hopper, Empoasca mail 63
Blue sharpshooter, Tettigoniella circcllata 66
California tree-cricket, CEcanthus californicus 31

Citrus thrips, Scirtothrips citri 55
Flat-headed apple-tree borer, Chrysbothris femorata 236
Fruit-tree leaf-roller, Archips argyrospila 439

Fuller's rose beetle, Pantomorus fulleri 298
Grape leaf-hopper, Erythroneura comes 65
Oblique-banded leaf-roller, Archips rosaceana 441
Oyster-shell scale, Lepidosaphcs ttlmi 190
Pernicious or San Jose scale, Aspidiotus pcrniciosus ISO
Potato flea-beetle, Epitrix cucunicris , 261
Raspberry horntail, Hartigia cressoni 354
Rose scale, Aulacaspis rosw 170
Rose snout-beetle, Rhynchites bicolor 317
Scurfy scale, Chionaspis furfura 158
Snowy tree-cricket, CEcanthus niveus 32
Strawberry crown moth, /Egeria rutilans 425
Two-spotted mite, Tetranychus telarius 16
Yellow bear caterpillar, Diacrisia virginica 390

Rattle-weed—see Loco-weed.

Red-bud or Judas-tree (Cercis sp.).

Greedy scale, Aspidiotus camellia 175
Ivy or oleander scale, Aspidiotus hedcrce 175

Redwood, Coast (Sequoia sempcrvirens).

Citrus mealy bug, Pseudococcus citri 128
Cypress twig-borer, Phlocosinus cristatus 312

Red-gram—see Pigeon Pea.

Reed, Common (Phragmitcs vulgaris).

Mealy plum plant louse, Hyalopterus arundinis 84,85
Reineckia (Reineckia camea)

.

Soft brown scale, Coccus hesperidum 143
Reseda—see Mignonette.
Rest Harrow (Ononis rotundifolia)

.

Serpentine leaf-miner, Agromyza pusilla 346
Rhamnus—see Buckthorn.
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Rhapis (Rhapis flabeUiformis)

.

Page
Tessellated or Talm Scale, EucaVymnatus tessellatus 140

Rheum rhapontieum—see Rhubarb.

Rhinocarpus {Rhtnocarpus sp.).

Black araucaria scale. Chrysomphalus rossi 185

Rhododendron—see Azalea.

Rhubarb (Rheum rhapontieum).

Apple leaf-hopper, Empoasea mali 63

Black plant-bug, Irbisia brachycerus 213

Bur clover or cowpea aphis. Aphis medicaginis 90

Green clock beetle, Oastroidea cyanea 275

Green peach aphis, Rhopalosiphum pcrsicw 08

Hop flea-beetle, Psylliodes punctulata . 2S0

Potato flea-beetle, Epitrix cucumeris 261

Western armyworm, Euxoa agrestis 20S

Yellow bear caterpillar, Diacrisia virginica 390
Rh us—see Sumach.
Ribes—see Currant and Gooseberry.

Rice (Orysa sal i in).

Rice weevil, Calandra orysce 308
Ricinus communis—see Castor Bean.

Robima pseitdacacia—see Locust.

Rock-cress (Arabis sp.)

.

Serpentine leaf-miner, Agromyza pusilla 346

Roripa nasturtium—-see Water Cress.

Rose (Rosa spp.).

Apple leaf-hopper, Empoasea mali 63
Beautiful Hoplia, Hoplia dispar 243

Black scale, Saissetia olew 154

Citrus thrips, Scirtothrips citri 55

Cottony cushion or fluted scale, Icerya purchasi 110

Cottony maple or vine scale, Pulvinaria vitis 136
European peach scale, Lecanium persicw 149
Flat-headed apple-tree borer, Chrysobothris femorata 236

Florida red scale, Chrysomphalus aonidum 182

Frosted scale, Lecanium pruinosum i 151

Fruit-tree leaf-roller, Archips argyrospila 439
Fuller's rose beetle, Pantomorus fulleri 298
Grapevine Hoplia, Hoplia calUpyge 241

Greedy scale, Aspidiotus camelUw 175
Greenhouse white fly, Asteroehiton r aporariorum 198
Harlequin cabbage bug, Murgantia histrionica 201
Hemispherical scale, Saissetia hemisphwrica 152
Iris white fly. Aleyrodes spirwoides 196

Large rose aphis, Macrosiphum rosw 105
Oblique-banded leaf-roller, Archips rosaceana 441
Orange Tortrix, Tortri.v citraua 442
Oyster-shell scale, Lepidosaphes ulmi 190
Omnivorous looper, Sabulodes cabcrata 419
Pernicious or San Jose scale, Aspidiotus pcrniciosus ISO
Raspberry horntail, Hartigia cressoni 354
Red scale, Chrysomphalus aurautii 1S1
Red and yellow leaf-beetle, Cryptoccphalus castaneus 269
Rhopalosiphum nervatum 99

Rose leaf-hopper, Empoa rosw 62
Rose scale, Aulacaspis rosw 170
Rose snout beetle, Rltynchitcs bicolor 317
Rusty or antique tussock moth, Notolophus antiqua 411
Small green rose aphis, Myssus rosarum 99
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Rose— (Continued). Page
Soft brown scale, Coccus hespcridum 143

Two-spotted mite, Tetranychits telarius 10

Walnut scale, Aspidiotus juglans-regice 174

Western 12-spotted cucumber beetle, Diabrotica soror 271

Rose Rock (Helianthemum chamcecistus)

.

Oyster-shell scale, Lepidosaphes ulmi 190

Rose, Wild (Rosa sp.).

Great basin tent-caterpillar, Malacosoma fragilis 411

Rosin Weed (Silphium laciniatum).

Red composite aphis, Macrosiphum rudbcckiw 107

Rowan Tree—see European Mountain Ash.

Rubber, India (Ficus elastica).

Black scale, Saissetia olece 154

European Fiorinia, Fioriniu fiorinice 172

Florida red scale, Ghrysomphalus aonidum 182

Soft brown scale. Coccus hesperidum 143

Yellow scale, Chrysumphalus citriuus 1S5

Rubin peregrina—see Madder.

Rubus—see Blackberry, Dewberry, Loganberry, Raspberry.

Rudbeekia—see Cone-flower.

Runtcx—see Dock, Canaigre, Sorrel.

Ruscus—see Butcher's broom.

Russian Thistle (Salsola kali tragus).

Beet leaf-hopper, Eutcttix tenella 64

Sugar-beet leaf-beetle, Monoxia puncticollis 279

Yellow bear caterpillar, Diacrisia virginica 390

Rutabaga (Brassica campestris)—also see Cabbage and Mustard.

Cabbage aphis, Aphis brassica 89

Western radish maggot, Phorbia planipalpis 338
Rye (Secale cerealc)

.

Oat aphis, Aphis avsnee S7

Tarnished plant-bug, Lygus pratensis 212

Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272

Western grass-stem sawfly, Cephus occidentalis 352

Rye, Wild (Eh/mus spp.).

Oat aphis, Aphis arena" S7
Hessian fly, Phytophaga destructor 322

Rye, California Wild (Elyinus condensaius)

.

Oat aphis. Aphis arena* 87
Smith's Ripersia, Ripersia sinithii 132
Western grass-stem sawfly, Cephus occidentalis 352

tiabal—see Palmetto.

Sage (8a Iv ia spp
.
)

.

Greedy scale, Aspidiotus camellia! : 175

Greenhouse Orthezia, Orthezia insignis 112
Greenhouse white fly, Asterochilon vaporariorum 198
Two-spotted mite, Tetranychus telarius 16

Sage, Black (Ramona stachyoides)

.

Diplacus Ceroputo, Ccroputo yucca: 12-"i

Sage, California (Artemisia californica)

Black scale, Saissetia olew 154
Clover-apple aphis, Aphis bakeri SS
Diplacus Ceroputo, Ceroputo yuccas 125

Orthezia artcmisiw 111

Wheat thrips, Frankliniella tritici 51
White bud-weevil, Eupagoderes mortivallis 297
White sage mealy bug, Pseudococeus crntvii 130
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Sage, White (Ramona polystachya)

.

Page
While sage mealy bug, Pseudococcus craivii 130

Sago Palm (Cycas revoluta)

.

Black scale, Saissetia olew 154

Cyanophyllum scale, Aspidiotua eyanophylli 176

European Fiorinia, Fiorinia fiorinice 171,172

Florida red scale, Chrysomphalus aonidum 182

Hemispherical scale, Saissetia hcmisplxcrica 152

Ivy or oleander scale, Aspidiotua hedcrce 177

Long-tailed mealy bug, Pseudococcus longispinus 131

Pineapple scale, Diaspis bromcliw 16G

Red scale, Chrysomphahis aurantii 184

Rose scale, Aulacaspis rosw 170

Soft brown scale, Coccus hesperidum 143

Zamia scale, Diaspis samiw 168

St. John's Wort (Hypericum sp.).

Potato flea-beetle, Epitrix cucumcris 261

Salix—see Willow.

Salsola kali tragus—see Russian Thistle.

Saltbush—see A triplex.

Saltonia (Saltonia sp.).

Narcissus bulb-fly, Merodon cquestris 326

Salvia—see Sage.

Sambucus—see Elder.

Sapium—see Tallow Tree.

Sarcobatus (Sarcobatus sp.).

Beet leaf-hopper, Eutettix tenella 64

Sarsaparilla (Aralia mtdicaulis).

Cottony maple or vine scale, Pulvinaria vitis 136

Potato flea-beetle. Epitrix cucumeris 261

Sassafras (Sassafras officinale).

Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 180

Saxifrage or Umbrella Plant (Saxifraga peliata)

.

California grape root-Avorm, Bromius obscurus 256
Scliinus mollc—see Pepper Tree.

Scttla—see Squill.

Scirpus—see Bulrush and Tule.

Sea Blite (Dondia sp.).

Beet leaf-hopper, Eutettix tenella 64

Secale cercale—see Rye.

Sedge—see Bulrush.

Sedum (Sedum sp.).

Greedy scale, Aspidiotus camelliw 175

Senecio—see Groundsel.

Senna (Cassia sp.).

Bur clover or cowpea aphis, Aphis medicaginis 90
Oyster-shell scale, Lepidosaphes ulmi 190
Serpentine leaf-miner, Agromyza pusilla 346

Sequoia sempervirens—see Coast Redwood.
Service-berry—see Shad-bush.

Shad-bush or Service-berry (Ainclanchicr canadensis)

.

Pear-leaf blister-mite, Eriophycs pyri S
Pernicious or San Jose scale, Aspidiotus perniciosus ISO
Scurfy scale, Ghionaspis furfura 158
Willow scale, Ghionaspis salieis-nigrw 163
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Shepherd's-purse (Bursa hursa-pastoi is)

.

Page
Bur clover or cowpea aphis, Aphis medicaginis 90
Cabbage aphis. Aphis brassicw 89

Green peach aphis, Rhopalosiphum persicw 98

Melon aphis. Aphis gossypii 90

Oat aphis. Aphis avenw 87

Silver-berry—see Silver Thorn.

Silver Oak—see Grevillea.

Sisymbrium—see Hedge Mustard.

Smartweed {Polygonum sp.)—also see Knotweed.

Oblique-banded leaf-roller, Archips rosaceana 441

Smilax (Smilax spp. ).

Citrus white fly, Dialeurodes citri 196
Greenhouse thrips, Hcliothrips hwmorrhoidalis 54

Two-spotted mite, TetranycJms telarius 1G

Smoke Bush (Rhus cotinus)—also see Sumach.
Pernicious or San Jose scale, Aspidiotus perniciosus 180

Snapdragon (Anthirrhiwum sp.).

Green peach aphis, Rhopalosiphum persicw 98
Snowball (Viburnum opulus).

Aphis viburni 94

Apple leaf-hopper, Empoasca mali 63

Pernicious or San Jose scale, Aspidiotus perniciosus 180

Snowberry ( Symphoricarpos racemosus)

.

Pernicious or San Jose scale, Aspidiotus perniciosus ISO

Sobralia—see Orchids.

Solanum (Solatium Bpp.)-r-also see Nightshade, Potato, Potato Vine, Horse
Nettle, Bittersweet, Eggplant and Jerusalem Cherry.

Barnacle scale, Ccroplastes cirripediformis 137

Citrus thrips, Scirtothrips citri 55
Tobacco flea-beetle, Epitrix parvula 262
Yellow bear caterpillar, Diacrisia virginica 390

Solidago—see Goldenrod.

Sonchus—see Sow Thistle.

Sophora (Sophora sp.).

Bur clover or cowpea aphis, Aphis medicaginis 90
Sorous—see Chokeberry and Mountain Ash.

Sorghum (Sorghum spp.)—also see Broom Corn and Johnson Grass.

Oat aphis. Aphis avenw 87
Obscure 12-spotted cucumber beetle, Diabrotica 12-punctata tcnella 273

Sorrel (Rumcx spp.).

Hop flea-beetle, Psylliodes pitnctulata 280
Potato flea-beetle, Epitrix cucumeris 261

Sour Gum (Nyssa sylcatica)

.

Pernicious or San Jose scale, Aspidiotus perniciosus 180
Spanish Needle or Spanish Bayonet (Yucca sp.)—also see Yucca.

Yellow bear caterpillar. Diacrisia virginica 390
Spartina foliosa—see Cord Grass.

Spear-grass—see Meadow Gi'ass.

Spearmint (Mentha spicata).

Cottony cushion or fluted scale, Ieerya purchasi 110
Speedwell—see Iron-weed.

Spice Bush (Benzoin wstivale).

Lintner's scale, Chionaspis lintneri 1 159
Spinach (Spinacia oleracea).

Beet or spinach leaf-miner, Pegomyia vicina 333
Green peach aphis, Rhopalosiphum persicw 98
Melon aphis, Aphis gossypii 90
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Spinach— (Continued). Page
Potato flea-beetle, Epitrix cucumeris 261

Serpentine leaf-miner, Agromyza pusilla 34G

Western 12-spotted cucumber beetle, Diabrotica soror 271

Spindle-tree—see Euonymus.
Spiraea (Spiraa spp.).

Cottony maple or vine scale, Pulvinaria vitis 136

Green apple aphis, Aphis pomi (not listed).

Oyster-shell scale, Lepidosaphcs ulmi 190

Pernicious or San Jose scale, Aspidiotus pcrniciosus 180

Spoon-wood—see Calico Bush.

Spruce (Picca sp. ).

Lesser shot-hole borer, Xyleborus xylographus 314

Pine-leaf scale, Chionaspis pinifolice 101

Spruce, Blue (Picca parryana).

Cooley's Chermes, Chermcs cooleyi 75

Spruce, False (Pscudotsuga douglasii).

Cooley's Chermes, Chermes cooleyi 75

Spruce, Douglas (Pscudotsuga taxifolia).

Cooley's Chermes, Chermes cooleyi 75

Spurge (Euphorbia sp.).

False chinch bug, Nysius ericw 207

Spurge, Cypress (Euphorbia cyparissias)

.

Serpentine leaf-miner, Agromyza pusilla 346

Squash (Cucurbita maxima and C. moschata)

.

Corn ear-worm, Chloridea obsoleta 397

Drosophila busclcii 343

Harlequin cabbage bug, Murgantia histrionica 201

Melon worm, Diaphania hyalinata 431

Obscure 12-spotted cucumber beetle, Diabrotica 12-punctata tenella 273

Potato flea-beetle, Epitrix cucumeris 261

Squash bug, Anasa tristis 202

Squash-vine borer, Melittia satyriniformis 430

Tobacco flea-beetle, Epitrix parvula 262

Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272

Two-spotted mite, Tetranychus telariits 17

Western striped cucumber beetle, Diabrotica trivittata 274

Western 12-spotted cucumber beetle, Diabrotica soror 271

Yellow bear caterpillar, Diacrisia virginica 390

Squill (Scilla sp.).

Narcissus bulb-fly, Merodon cquestris.

Stachys—see Hedge Nettle.

Stangeria (Stangeria schizodon)—also see Sago Palm.

Long-tailed mealy bug, Pseudococcus longispmus 131

Staphylea—see Bladder Nut.

Stocks (Matthiola sp.).

Striped turnip flea-beetle, Phyllotreta vittata 2S3
Strawberry (Fragnria spp.).

Corn ear-worm, Chloridea obsoleta 397

Dooryard sowbug, Porccllio Iwvis 3

False chinch bug, Nysius ericw 207
Fuller's rose beetle, Pantomorus fullcri 298

Grape leaf-hopper, Erythroucura comes G5

Greenhouse Orthczia, Ortheeia insignia 112
Greenhouse white fly, Astcrochiton vaporuriorum 198
Milliped, Julus coeruleocinctus 19

Murky ground beetle, Harpalus caliginosits 216
Oblique-banded leaf-roller, Archips rosaccana 44.1

Pale-striped flea-beetle, Systcna blanda 2S6
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Strawberry— (Continued). Page
Pernicious or San Jose scale, Aspidiotus pcrniciosus 180

Red carabid, Amara stupida 217

Strawberry crown moth, sEgeria rutilans 425

Strawberry flea-beetle, Haltica ignita 267

Two-spotted mite, Tetranychus telarius 17

Wheat thrips, Franklmiella tritici 51

Strelitzia—see Bird of Paradise Flower.

Streptanthus (Streptanthus orbiculatus)

.

Harlequin cabbage bug, Murgantia histrionica 201

Strobilanthes (Strobilanthes sp.).

Greenhouse Orthezia, Orthesia insignis 112

Sumach (Rhus spp.)

.

Apple leaf-hopper, Empoasca mail 63

Black scale, Saissetia olew 154

Cottony maple or vine scale, Pulrinaria ritis 136

Imported currant borer, JEgeria tipuliformis 428
Ivy or oleander scale, Aspidiotus hederw 177

Oblique-banded leaf-roller, Archips rosaccana 441

Omnivorous looper, Sabulodes caberata 419

Pernicious or San Jose scale, Aspidiotus pcrniciosus 180

Potato flea-beetle, Epitrix cucumeris 261

Spotted root fly, Euxesta notata 340
Yellow bear caterpillar, Diacrisia virginica 390

Sunflower (Helianthus spp.).

Baker's mealy bug, Pseudococcus balceri 126
Beet armyworm, Laphygma ftarimaculata 400
Blue sharpshooter, Tettigoniella circellata 66

Clover-apple aphis, Aphis bakcri 88
Corn ear-worm, Chloridca obsolcta 3!»7

Cottony cushion or fluted scale, Icerya purchasi 110
Harlequin cabbage bug, Murgantia histrionica . 201

Oblique-banded leaf-roller, Archips rcsaccana 441

Onion thrips, Thrips tabaci 56
Potato flea-beetle, Epitrix cucumeris 261
Two-spotted mite, Tetranychus telarius 17

Yellow bear caterpillar, Diacrisia virginica 390
Sweet Gum {Liqu ida in bar styraciflua )

.

Cottony cushion or fluted scale, Icerya purchasi 110
Scurfy scale, Chionaspis furfura 158
Walnut scale, Aspidiotus jugluns-rcgiw 178

Sycamore (Platanus occidcntalis) .

Black scale, Saissetia olcw 154
Cottony maple or vine scale, Pulvinaria vitis 136
Flat-headed apple-tree borer, Chrysobothris femorata 236
Frosted scale, Lecanium pruinosum 151

Omnivorous looper, Sabulodes caberata 410

Oyster-shell scale, Lepidosaphes ulmi 190
Symphoricarpos raccmosus—see Snowberry.
Syringa (Syringa sp.)—also see Lilac.

Apple leaf-hopper, Empoasca mail 63

Tacsonia (Tacsonia jasminoidcs)

.

Bean thrips, Heliothrips fasciatus 52

Citrus mealy bug, Pseudococcus citri 128
Tallow Tree (Sapium sebifcrum)

.

Oyster-shell scale, Lepidosaphes ulmi 190
Tamarisk (Tamarix sp. ).

Oyster-shell scale, Lepidosaphes ulmi 190
Tanacetum vulgare—see Tansy.
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Tangarine or Mandarin (Citrus nobilis delicosa)—also see Orange. Page
Black citrus plant louse, Toxoptcra aurantiw 7S

Black scale, Saissetia olece 154

Citrus' mealy bug, Pseudococcus citri 12S

Citrus red spider, Tetranychus mytilaspidis 15

Citrus white fly, Dialeurodes citri 196

Fuller's rose beetle, Pantomorus fiillcri 298

Red scale, Ghrysomphalus aurantii 184

Tansy (Tanaeetum vulgare).

Bur clover or cowpea aphis, Aphis medicaginis 90

Taraxacum officinale—see Dandelion.

Taxus—see Yew.
Tea (Camellia thca).

Aspidiotus simillimus translucent 176

European Fiorinia, Fiorinia fioriniw 172

Florida wax scale, Ceroplastes floridensis 13S

Greenhouse Orthezia, Orthezia insignia 112
Japanese or Mexican wax scale, Ceroplastes ceriferus 137

Red scale, Ghrysomphalus aurantii 184

Tea, New Jersey (Ceanothus amcricanus)

.

Oyster-shell scale, Lepidosaphes ulmi 190

Teasel, Fuller's (Dipsacus fullorum)

.

Red composite aphis, Macrosiphum rudbeckiw 107

Tecoma radicam—see Trumpet Vine.

Theobroma eacoa—see Cocoa.

Thespesia (Thespesia sp.).

Black scale, Saissetia olece 154

Thistle (Cirsium sp.).

Red composite aphis, Aphis rudbeckioe 107

Thistle (Cnicus spp.).

Lesser plant-bug, Irbisia sericans 214

Oblique-banded leaf-roller, Archips rosaceana 441
Thistle butterfly, Vanessa cardui 462

Thistle, Sow (Sonchus spp.).

Bean thrips, Hcliothrips fasciatus 52
Green peach aphis, Rhopalosiphum persicce 98
Iris white fly, Aleyrodes spirceoides 196

Lesser black plant-bug, Irbisia sericans 214

Serpentine leaf-miner, Agromyza pusilla 346
Thorn, Silver or Silverberry (Elwagnus spp.).

European peach scale, Lecanium pcrsicw 149

Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus pemiciosus 180

Purple scale, Lepidosaphes beckii 186
Thorn, White ( Crataegus coccinea)—also see Hawthorn.

Rosy apple aphis, Aphis sorbi 96
Thorn, Wild (Cratasgw tomentosa)-—also see Hawthorn.

Buffalo tree-hopper, Ccresa bubalus 62
Thunbergia (Thunhercjia sp.).

Greenhouse Orthezia, Orthezia insignis 112
Two-spotted mite, Tetranychus telarius 17

Thuya occidenialis—see Arborvitse.

Tickseed (Coreopsis sp.).

Oat aphis, Aphis avence S7
Tilia—see Basswood and LindeD.

Timothy (Phlcum pratense)—also see Grass, Oat, Wheat.
Lesser migratory grasshopper, Mclanoplus atlanis 43

Oat aphis, Aphis avence 87
Western grass-stem sawfly, Ccphus Occidentalls 352
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Tobacco {Nicotiana tabacum). Page
Citrus mealy bug, Pseudococcus citri 128
Corn ear-worm, Chloridea obsoleta 297
Potato flea-beetle, Epitrix cucumeris 261

Potato tuber moth, Phthorimwa operculella 448
Tobacco flea-beetle, Epitrix parvula 2G2
Tobacco worm, Protoparce quinquemaculata 385
Tomato worm, Protoparce sexta 387
Trichobaris mucorea 303, 305

Tobacco, Tree {Nicotiana glauca)

.

Bean thrips, Heliothrips fasciatus 52
Iris white fly, Aleyrodes spirwoides 196

Tobacco, Wild (Nicofia)ia rustica)

.

Beet armyworm, Laphygma fiavimaculata 400
Tolguacha—see Jimpson Weed.
Tomato (Lycopersicum csculentum)

.

Armyworm, Cirphis unipuncta 396
Corn ear-worm, Chloridea obsoleta 397
Greasy cutworm, Agrotis ypsilon 394
Green peach aphis, Rhopalosiphum persicce 98
Greenhouse Orthezia, Orth&sia insignia 112
Greenhouse white fly, Asterochiton vaporariorum 198
Hop flea-beetle, Psylliodes punctulata 2S0
Pale-striped flea-beetle, Systena blanda 286
Potato flea-beetle, Epitrix cucumeris 261
Potato tuber moth, Phthorimwa operculella 448
Small darkling ground beetle, Eurymetopon bicolor 292
Tobacco flea-beetle, Epitrix parvula 262
Tobacco worm, Protoparce quinquemaculata 385
Tomato worm, Protoparce scxta 387
Two-spotted mite, Tetranychus telarius 17
Variegated cutworm, Lycophotia margaritosa 401
Western armyworm, Euxoa agrestis 398
Western potato flea-beetle, Epitrix subcrinita 264
White-lined sphinx, Celerio lineata 3S4

Tomato, Husk—see Ground Cherry.

Torreya calif arnica—see California Nutmeg.
Toxylon pomiferum—see Osage Orange.

Trachycarpus excelsus—see Fortune's Palm.
Tradcscantia—see Wandering Jew.

Tree of Heaven (Ailanthus glandulosa)

.

Citrus white fly, Dialeurodes citri 196
Oyster-shell scale, Lepidosaphes vlmi 190
Rose scale, Aulacaspis rosw 170

Trifolium (Trifolium spp.)—also see Clover.

Alfalfa caterpillar, Eurymus eurytheme 459
Trigonella feenum-grweuin—see Fenugreek.

Triticum sativum—see Wheat.
Trumpet Vine (Tecoma radicans).

Citrus white fly, Dialeurodes citri 190
Trumpet Vine (Tecoma jasminoides)

.

Omnivorous looper, Sabulodes cabcrata 419
Tsuga canadensis—see Hemlock.
Tule (8drpu8 lacustris occidentalis)

.

Tule billbug, Sphenophorus discolor 308
Tulip (Tulipa sp. )

.

Bean thrips. Heliothrips fasciatus 326
Narcissus bulb-fly, Mcrodon equcstris 326
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Tulip-tree (Liriodendron tuUpifera).

Ivy or oleander scale. Aspidiotus hederce (not listed). Page
Oyster-shell scale, Lepidosaphes ulmi 190

Willow scale, Chionaspis ealicis-nigrw 163
Turnip (Brassica rapa)—also see Cabbage, Mustard, Radish.

Bean thrips, Heliothrips fasciatus 52

False chinch bug, Nysius ericw 207

Green peach aphis, Rhopalosiphum persicw 98
Hop flea-beetle, Psylliodes punctulata 280
Imported cabbage worm, Pontia rupee 457

Pale-striped flea-beetle, tiystena blanda 286

Potato flea-beetle, Epitrix cucumeris 261

Seed-corn maggot, Phorbia fusciceps 334

Striped turnip flea-beetle, Phyllotreta vittata 283
Western cabbage flea-beetle, Phyllotreta pusilla 281

Western flea-beetle, Hemiglyptus basalis 260
Western radish maggot, Phorbia planipalpis 338

Western striped flea-beetle, Phyllotreta ramosa 282
White-lined sphinx, Celerio lineata 3S4

Yellow bear caterpillar, Diacrisia virginica 390

Twin Berry, Black (Lonicera involucraia)—also see Honeysuckle.

Iris white fly. Alcyrodcs spirceoides 196

Typha—see Cat-tail.

Ulmus—see Elm.

UmbelUfera—see Parsley.

Umbellularia californica—see California Laurel.

Umbrella Tree {Melia azedarach)

.

Citrus thrips, Scirtothrips citri 55

Citrus white fly, Dialeurodes citri 196

Greedy scale, Aspidiotus camelliw 175

Ivy or oleander scale, Aspidiotus hederce 177

Umbrella Plant (Cyperus alternifolius)—also see Saxifrage.

Citrus mealy bug, Pseudoeoccus citri 128

Ivy or oleander scale, Aspidiotus hederw 177

Long-tailed mealy bug, Pseudoeoccus longispinus 131

Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272

T'rtica—see Nettle.

Vaccinium—see Billberry, Cranberry and Huckleberry.

Vallota (Vallota sp.).

Narcissus bulb-fly, Merodon equestris 326

Verbascum virgatum—see Mullein.

Verbena (Verbena spp.).

Cottony cushion or fluted scale, Icerya purchasi 110

Greenhouse Orlhczia. Orthcr.ia insignis 112

Greenhouse thrips, Heliothrips hccmorrhoidalis 54

Oblique-banded leaf-roller, Archips rosaccana 441

Two-spotted mite. Tetranyehus telarius 17

Verbena, Lemon (Lippia eitriodora).

Omnivorous looper, 8abuIodcs caberata 419

Vernonia—see Iron-weed.

Vetch {Vicia sativa).

Alfalfa caterpillar, Eurymus eurytheme 459

Destructive pea aphis, Macrosiphum pisi 104

Viburnum (Viburnum spp.)—also see Arrow-wood, Laurestinus and Snow-
ball.

Cottony maple or vine scale, Pulriuariu viiis 136

Greenhouse thrips, Heliothrips hwmorrhoidalis 54

Oyster-shell scale, Lepidosaphes ulmi 190

Potato flea-beetle, Epitrix cucumeris 261

T icia—see Vetch.
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Vigna catjang—see Cowpea.
Vinca (Tinea spp.). Page

Fuller's rose beetle, Pantomorus fulleri 29S
Ivy or oleander scale. Aspidiotus hederw (not listed).

Soft brown scale, Coccus hesperidum 143

Violet (Viola spp.)

.

Brown violet aphis, Rhopalosiphum viola; 101

Omnivorous looper, Sabulodcs caberata 419
Potato flea-beetle, Epitrix cucumcris 261
Two-spotted mite, Tetranychus telarius 17

Yellow bear caterpillar, Diacrisia virginica 390
Virginia Creeper ( Amprlopsis quinquefolia) .

Achemon sphinx, Pholus achemon 385
Cherry or calico scale, Lecanium ccrasorum 146
European peach scale, Lecanium persicw (not listed).

Grape leaf-hopper, Erythroneura comes 65
Oyster-shell scale, Lepidosaphes ulmi 190
Pernicious or San Jose scale, Aspidiotus perniciosus 180
Strawberry flea-beetle, Haltiea ignita 267

Vitex (Yitcx littoralis).

Ivy or oleander scale, Aspidiotus hederw 177
Yitis—see Grape.

Vriesia (Yriesia splendent).

Ivy or oleander scale, Aspidiotus hederw 177
Wall Flower (Erysimum spp.).

Striped turnip flea-beetle, Phyllotreta viitata 283
Walnut, Black (Juglans spp.).

American walnut aphis, Callipterus caryw 82
Apple leaf-hopper, Empoasca mali 63
California Prionus, Prionus californicus ! 252
California tussock moth, Hemerocampa vetusta 409
Little hickory aphis, Monellia caryella . S2
Omnivorous looper, Sabulodes caberata 419
Orange Tortrix, Tortrix citrana 442
Pernicious or San Jose scale, Aspidiotus perniciosus 180
Scurfy scale. Chionaspis furfura 15S
Spotted tree-borer, Synapheeta gitcxi 253
Two-spotted mite, Tetranychus telarius 17
"Walnut blister mite, Eriophijes tristriatus 9

Wild walnut plant louse, Callipterus californicus 83
Yellow-necked apple caterpillar, Datana niinistra 406

Walnut, English (Juglans regia)

.

Baker's mealy bug, Pseudococcus bakeri 126
California Prionus, Prionus californicus 252
Cherry or Calico scale, Lecanium cerasorum 146
Codlin-motb. Cydia pomonella 437
Cottony cushion or fluted scale, Icerya purphasi 110
Eriophyes tristriatus erinus 9
Frosted scale, Lecanium pruinosum 151
Greedy scale, Aspidiotus camelliw 175
Green peach aphis, Rhopalosiphum persicw 98
Nautical borer. Xylotrechus nauticus 255
Oyster-shell scale, Lepidosaphes ulmi 190
Pear thrips, Twniothrips pyri 57
Pernicious or San Jose scale, Aspidiotus perniciosus 180
Red scale, Chrysomphalus aurantii 184
Spotted tree-borer, Synaphocta guexi 253
Two-spotted mite, Tetranychus telarius 17
Walnut blister-mite, Eriophyes tristriatus 9
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Walnut— (Continued). Page
Walnut plant louse. Chromaphis juglandicola— 83
Walnut scale. Aspidiotus juglans-regice ITS
Yellow-necked apple caterpillar, Datana ministra 4f>ti

Walnut. White—see Butternut.

Wandering Jew (Tradescantia spp.).

Citrus mealy bug, Pseudococcus citri 12";
!

Orange Tortrix, Tortrix citrana 442
Washingtonia filifera—see California Fan Palm.
Water Cress (Radicula {Roripa) nasturtiuni-aquatieum)

.

Striped turnip flea-beetle, Phyllotreta vittata 2S3

Watermelon (i'itrullus vulgaris).

Black scale, Saissetia olem 154

Destructive Eleodes, Eleodes omissa borcalis 291
Greenhouse white fly, Asterochiton vaporariorum 19S
Lesser migratory grasshopper, Mclanoplus atlanis 43
Melon aphis. Aphis gossypii 90
Melon worm, Diaphania hyalinata 431
Obscure 12-spotted cucumber beetle, Diabrotica 12-punctata tenella 273
Pale-striped flea-beetle, Systena blanda 286
Potato flea-beetle, Epitrix cucumeris 261
Squash-vine borer, Melittia satyriniformis 430
Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272
Two-spotted mite, Tetranychus telarius 17
Western-striped cucumber beetle, Diabrotica trivittata 274
Western 12-spotted cucumber beetle, Diabrotica soror 271

White-lined sphinx, Celerio lineata 384
Yellow bear caterpillar, Diacrisia virginica 390
Yellow-striped armyworm, Prodcnia prmf.ca 402

Wheat (Tritivum sativum).

Angoumois grain moth, Sitotroga cerealella 450
Armyworm, Cirphis iinipuncta 396
Black plant-bug, Irbisia brachycerus 213
Chinch bug, Blissus leucopterus 208
Devastating grasshopper. Melanophts devastator 45

Granary weevil. Calandra granaria 307
Hessian fly, Phytophaga destructor 322
Lesser black plant-bug, Irbisia sericans 214

Oat aphis, Aphis avenw 87
Pacific plant-bug, ThyriUus pacificus 215

Pellucid grasshopper, Camnula peUitcida 43

Red-legged grasshopper, Melanophts femur-rubrum : 40

Red spider, Bryobia pratensis 14

Rice weevil, Calandra oryzce 308
Tarnished plant-bug, Lygus pratcmis 212
Tule billbug, Sphenophorus discolor 30S
Twelve-spotted cucumber beetle, Diabrotica 12-punctata 272
Valley grasshopper, CEdaleonotus enigma 48
Variegated cutworm, Lycophotia margaritosa 401
Western grass-stem sawfly, Cephas occidcntalis 352
Wluat joint-worm, Isosoma tritici 370

Willow ( Stili. i: spp.)

.

Alder flea-beetle, Haltica bimarginata 206
Baker's mealy bug, Pseudococcus bakcri < 126
Buffalo tree-hopper, Ceresa bubalus 62
California buckeye scale, Aspidiotus asculi 173
Citrus thrips, Scirtothrips citri 55
Cottonwood scale. Chionaspis ortholobis 160
Cottony cushion or fluted scale, Icerya purchasi 110
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Willow— (Continued)

.

Page
Cottony maple or vine scale, Pulvinaria ritis 136

Flat-headed apple-tree borer, Chrysobothris femorata 236

Fruit-tree leaf Syneta, Syneta albida , 284

Great basin tent-caterpillar, Malacosoma fragilis 411

Greedy scale. Aspidiotus cam cilia' 175

Mottled cottonwood plant louse, Thomasia populicola 81

Mourning cloak butterfly, Euvanessa antiopa 461

Oak twig-girdler, Agrilus politus 234

Omnivorous looper, Sabulodcs cabcrata 419

Orange Tortrix, Tortrix citrana 442

Oyster-shell scale, Lepidosaphcs ulmi 190

Parsnip plant louse, Siphocoryne <-<tprc<r 100
Pernicious or San Jose scale, Aspidiotus pcniiciosits 180
Red-huinped caterpillar, Schizura concinna 407

Red scale, Chrysomphalus aurantii 184

Red and yellow leaf-beetle, Cryptocephalus eastdneus 269

Scurfy scale. Chionaspis furfura 158

Snowy tree-cricket. OJcanthus niveus 32

Soft brown scale, Cocus hespcridum 143

Spotless fall web-worm, Hyphantria textor 390
Willow scale, Ghionaspis salicis-nigrw 163

Wistaria (Wistaria sp.)-

Wistaria stem gall-fly. Agromyza iccbstcri 348

Woodbine (Ampclopsis ccitchii)—also see Virginia Creeper.

Cottony maple or vine scale, Pulvinaria ritis 136
Wormwood (Ambrosia artcmisiirfolia)

.

Pale-striped flea-beetle, Systena blanda 28-~>

Woundwort—see Hedge Nettle.

Xanthorrhoea—see Grasstree.

Xanthoxylum—see Prickley Ash.

Xantium canadense—see Cockle Bur.

Yam ( Dioscorea sp. ).

Greedy scale, Aspidiotus camellia- 175
Yarrow (Achillea spp. ).

Beet root aphis. Pemphigus beta* 76

Greenhouse Orthezia, Orthezia insignis 112

Pubescent Hoplia, Hoplia pubeseens 243
Yew (Ta-rus cuspidata).

Purple scale, Lepidosaphcs beckii 1S6
Yucca {Yucca sp. )—also see Spanish Needle.

Diplacus Ceroputo, Ceroputo yucca" 12.j

Ivy or oleander scale, Aspidiotus hederce 177
Oyster-shell scale, Lepidosaphcs ulmi 190

Zamia (Zamia spp.).

Hemispherical scale, Saissetia hemisphwrica 152
Long-tailed mealy bug, Pseudococcus longispinus 131
Zamia scale, Diaspis zamice 168

Zantedcschia—see Calla.

Zea—see Corn.

Zingiber—See Ginger.

Zinnia (Zinnia sp.).

Western 12-spotted cucumber beetle, Diabrotica soror 271
Zizia (Zizia aurea I.

Parsnip plant louse, Siphocoryne caprcw 100
Zizyphus (Zizyphus sp.).

Black Parlatoria, Parlatoria siziphus 193

F—13664





GENERAL CLASSIFICATION
Insects belong to the phylum Arthropoda, a group of animals having

jointed bodies and jointed legs. In the same phylum are to be found
the following classes

:

1. Crustacea.— AYater and land animals, with five or more pairs of

legs; two pairs of antenna'; and hard exoskeleton ; head and thorax
united. Examples: crabs, lobsters, crayfish and sowbugs.

2. Arachnida.—Land forms; antennae absent; four to eight legs,

bead and thorax united. Examples : scorpions, solpugids, spiders, mites

and ticks.

3. Malacopoda.—Land forms; body worm-like with numerous legs.

Very peculiar animals which are seldom met with. Example

:

Peripat us.

i. Diplopoda.—Land forms; body long, cylindrical, chitinized, many
segmented ; legs short, attached close together on the ventral surface,

usually two pairs to a segment ; antenna? sbort. Examples : millipeds

or thousand-legged worms.

5. Symphyla.—Land forms; body small, slender, rather flattened

with soft whitish integument, many segmented ; twelve pairs of legs

in adults, less in young, single pair to a segment, attached wide apart

near sides, no poison jaws present: antennae quite long. Example:
the lima bean symphylid.

6. Chilopoda.—Land forms; body long, flat, many segmented, some-
what chitinized; fifteen or more pairs of legs in adults, a single pair

to a segment, attached wide apart, first pair modified into poison
jaws; antenna? quite long. Examples: centipedes.

7. Insecta or Hexapoda.— Aquatic and terrestrial, but primarily the

latter. Bod}' of the adults divided into three distinct regions: head,
thorax and abdomen. Adult forms with six legs. Many are winged.
Transformations or metamorphoses occur in all except the lowest
order, Aptera, which lias only primitive transformations. Examples:
insects.

1—13664



2 INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA.

CRUSTACEA (Class)
SOWBUGS, CRAYFISH, LOBSTERS, CRABS, ETC.

At first thought few persons in California would think of any mem-
bers of this class as injurious to the crops grown in the State and
would probably need to lie reminded that the common sowbugs so

very abundant in gardens and greenhouses belonged in this class. It

is because of the much alleged serious damage done by these sowbugs
that it has been thought best to include a few words relative to at

least one of the common species.

THE DOORYARD SOWBUG
Porcellio Icevis Koch 1

(Fig. 1)

Description.— The photograph (Fig. 1) gives a very good idea of

the general appearance of sowbugs. The color is dull slate above and
light grayish beneath. The outer covering is rather hard and resem-
bles a number of articulating plates. There are seven pairs of legs.

Fig. 1.—The dooryard sowbug, Porcellio Iwvis Koch. Enlarged twice. (Original)

The antennas are 7-jointed. The length varies from one eighth inch for

the very small young to over one half inch for the largest fullgrown
specimens.

Life History.— The sowbugs are not aquatic, but are always
found in wet or damp places, and therefore become especially abun-

'A very closely related species, Porcellio apinicornis Say, is usually associated with
this species in the central part of the state. Both species were determined by Miss
Rathhurn, U. S. Nat. Museum, through the kindness of Dr. L. O. Howard.
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dant at times under thick vegetation in the garden, greenhouses,

manure piles, cellars, under boards and around wells. There are no
transformations in their development as in insects and the .young

appear very much like the fully matured forms, except in size and
color. Until ready to feed the young are carried about in a receptacle

formed by modified anal plates of the female. Feeding is done during
the night and decayed vegetable matter forms the principal diet, but
at times the roots and foliage of plants are attacked. There is prob-

ably but one generation a year, which begins in the spring.

Nature of Work.—As previously stated, roots and foliage are some-
times devoured, though there is little excepting the presence of the

sowbugs themselves to name the marauder. The caps of mushrooms
are often attacked when quite young and small holes eaten into them,
or they may be entirely destroyed. 2

Distribution.— This species is widely distributed throughout the

State and country.

Food Plants.—Though normally of little consequence to growing
vegetation, many plants growing in greenhouses or in damp favorable
localities may be attacked. Mushrooms are recorded as food. 2 Prof.

W. E. Collinge reports it as often destructive to the roots of straw-
berries. 3

Control.— In greenhouses the best remedy is a thorough fumigation
with hydrocyanic acid gas at the rate of ^ oz. cyanide to every 100
cubic feet of air space. If the greenhouse is very tight the cyanide
should be reduced to £ oz. to avoid burning to tender foliage. Slices

of raw potatoes, 4 carrots or other vegetables rolled in Paris green and
placed in the haunts of this pest will prove effective in the green-
house, as well as in the garden, cellar or other places.

:Popenoe, C. H„ Cir. No. 155. Bur. Ent, U. S. Dept. AgTic, p. 8, 1912.
3Jr. Bel. of Agric, Vol. XXI. No. 3, p. 210, June, 1914.
4Popenoe, C. H., Cir. No. 155, Bur. Ent, U. S. Dept. Agric, p. 9, 1912.
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ARACHNIDA (Class)

SCORPIONS, SPIDERS AND MITES

Because of their economic importance, we have thought it best to

include here the common injurious mites of California, even though
they are not insects. As pointed out in the general classification,

mites usually have eight legs and have the head and thorax united.

Some species, however, especially

the blister-mites, have only four
legs, while the young red spiders

have six legs until after the first

molt.

All forms feed by piercing the

plant tissues and extracting the

juice. They multiply very rap-

idly and are thus capable of much
damage.
The winters are passed in

either the adult or egg stages
under the scales of the bark, on
the small limbs, around the buds
or under the bud scales. As soon
as the first leaves appear in the
spring the mites begin work. The
eggs are laid singly on the out-

side or inside of the plant tissues,

or in clusters upon the bark ; in

the latter case they may be de-

posited around the buds, some
time before these begin to open.
The young develop very rapidly
and are soon capable of bringing
forth new broods. The breeding
continues throughout the summer— the greatest number of mites
being evident during the hottest and dryest weather. Cold, damp
weather seems to retard all activities.

Fig. 2.—A scorpion, Vejovis boreus
Girard, which is found in the southern
part of the State. (Original)

THE RUST MITE OF THE ORANGE AND THE SILVER MITE OF
THE LEMON

Eriophyes oleivorus (Ashmead) (Family Eriophyidse)

( I'hi/toptus oleworui Ashmead)

(Figs. 3, 4)

Description.— The adult mites are so small as to be invisible except
with the aid of a lens. They are light yellow in color, long and pointed
anteriorly, with two pairs of legs near the head. The eggs are exceed-
ingly small, circular and faintly yellow in color. The presence of the
mite is easily told by the characteristic silvery chafing of the skin of
the lemon, due to the destruction of the oil cells. In Florida the
oranges are also chafed, causing a russeting.

Life History.—The eggs are deposited singly or in small clusters on
the leaves or fruit. They hatch in less than a week in hot weather,
but require twice as long in cold weather. After several molls the
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mites become full grown in from two to three weeks. The young and
adults feed upon the oil in the succulent parts of citrus plants, which
is obtained by piercing the oil cells with their beaks. The adults are

capable of rapid locomotion and move
freely. They breed from spring until

late fall, giving rise to many overlap-

ping broods each year.

Nature of Work.—On the bark of the

limbs, the leaves, and the rind of the

fruit there is produced a silvering of the

tissues which also become decidedly
hardened, and which is very easily dis-

tinguished after one becomes familiar

with the work. In Florida this mite
produces a russeting of the oranges and
is called the rust mite. It has never
attacked the orange in this manner in

California and seems to confine its at-

tacks entirely to the lemon.

Distribution.—Though this mite was
introduced into San Diego County in

1889, it has spread very little, and is

still confined to the extreme southern part of the State

Fig. 3.—The rust
orange or the silver
lemon. Eriophyes oleivorus (Ashm.).
Greatlv enlarged. (After Hubbard,
U. S. Dept. Agric.)

Fig. 4.—Lemon on the right shows the work of the silver mite of the lemon, Eriophyes
oleivorus (Ashm.). (After Quayle, Cal. Agrel. Exp. ota.)

Food Plants.— The mite works upon bark, foliage and fruit of

lemon and orange trees. In California its attacks are usually confined

to the lemon.

Control.— The remedies are the same as for the citrus red spider

( Tctranych us mytilaspidis)

.
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THE PEAR-LEAF BLISTER-MITE

Eriophyes pyri (Pagenstecher) (Family Eriophyidse)

{Phytoptus pyri Pagenstecher)

(Figs. 5, 8)

Description.—The work of this mite makes its presence easily dis-

tinguishable from all others. Pear leaves are so affected as to produce
reddish or dark
brown spots which
become darker with
age and may spread
so as to entirely cover
and destroy the fol-

iage. On the apple

the galls remain the

color of the leaves.

The younger shoots

suffer most. The
mites are very min-
ute and can be seen
only with the aid of

a microscope. The
body is elongated,

transversely ribbed,

transparent and has
but two pairs of legs

near the head.

Life History.—The
mites j)ass the winter
on the trees under
the bud scales and
begin to work upon
the leaves just as

soon as the buds
begin to open in Feb-
ruary. Tbe eggs are
deposited in the tis-

sues of the leaves,

and the feeding of

the young causes the
small characteristic

swellings so often
seen upon the foliage.

Their work continues
throughout the sum-
mer, there being Sev- Fig 5._work of the pear-leaf blister-mite, Erio-
e r a 1 generations a phyes pyri (Pgst. ), on fruit and leaves of pear. The

picture of the fruit is slightly enlarged and that of
year. the leaves reduced. (Original)
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Fig. 6.—The pear-leaf blister-mite. Eriophyes pyri (Pgst.). Side
view, greatly enlarged. (After Nalepa from Parrott)

Nature of Work.— The work of this mite is exceedingly character-

istic and may be recognized at once by the illustration in Fig. 5. Small
light green and reddish swellings or galls are first produced upon the

leaves. These later turn black. Upon the fruit small, nearly circular

marks of yellow, red or brown are produced, resembling a slight attack
of scab. The work upon the fruit is usually done before it is one third

Fig. 7.—Apple leaf showing the work of the pear-leaf blister-mite,
Eriophyes pyri (Pgst). Enlarged twice. (Original)

grown, but the marks may grow with the fruit and injure it for
market purposes other than for drying and canning. Upon young
trees much damage is sometimes done, as the tender shoots are often
stunted by the mites. On the foliage of the pear the galls are usually
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made along the sides of the midribs of the leaves, while the base and
margins of the apple leaves are preferred. It is not uncommon to find

the entire surface of the leaves of both the pear and apple entirely

covered with the galls.

Distribution.— This is a very common mite throughout the pear-
growing districts of the State. It is very abundant in the interior

valleys and the fruit districts of the Sierra foothills.

Food Plants.— The pear and apple are seriously attacked, the mites
working upon the leaves, stems of the leaves and fruit, and also upon
the fruit. The other plants recorded as hosts are European mountain
ash, shadbnsh and the cotoneaster.

Control.— The control of this mite is becoming quite an important
factor in the raising of pears, especially in the Sierra foothills in

Placer, Nevada and El Dorado counties. Many of the sulphur prepa-
rations, as pure flowers of sulphur, flowers of sulphur and hydrated
lime, lime-sulphur and atomic or milled sulphur have been used. The
commercial lime-sulphur (1-13) has given very good results. Atomic

Fig. 8.—Buds of peai' tree in good condition to spray for the pear-leaf
blister-mite, Eriophyes pyri (Pgst. ). Natural size. (Original)

sulphur has not been thoroughly tried out, but judging from its effi-

ciency in controlling other mites it is also suitable for this one. The
most important consideration is the time of application, which should
be made in February, just as the buds are opening, as shown in Fig. 8.

At this time the hibernating adults are moving to the young leaves to

lay eggs, and a spraying at that time will kill nearly all of them.
Mr. J. E. Hassler, Horticultural Commissioner, fully demonstrated
this in El Dorado County in the spring of 1914, and it has also proven
reliable in other places.
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THE WALNUT BLISTER-MITE 3

Eriophyes tristriatus Nalepa (Family Eriophyidae)

(Figs. 9, 10)

Description.— The adults resemble in a general way the other mem-
bers of this genus, being very minute, enlarged at one end and nearly

pointed at the other, light greenish white and with but two pairs of

legs. The blisters made
by this mite are very
characteristic. On the
leaves of the English
walnut they are in the

form of thickened felt-

like pads usually lighter

in color, producing
swellings on the upper
and depressions on the

lower surfaces. On the

leaves of the wild
black walnut, however,
the blisters are smaller

in area but decidedly
gall-like, as shown in

Fig. 10.

Life History. — Little

is known of the life his-

tory of this mite. Prob-
ably hibernation takes

place under the scales

of the leaf buds, as in

the case of the pear-leaf

blister-mite, but this has
not been proven. The
mites appear with the
leaves and at once begin
to work upon the undersides of them, causing the felt-like blisters.

which gradually enlarge as the number of mites increases.

Nature of Work.—The illustrations (Figs. 9 and 10) show well the

nature of the work. Though often a source of annoyance, the attacks

are not extensive enough to cause any particular injury to the trees.

Distribution.—The walnut blister-mite is exceedingly common
throughout the State.

Food Plants.— The leaves of the wild black walnut and the English
walnut are attacked.

Control.— Injuries by this mite are not at all severe and have not

warranted control measures in the past. However, if such are deemed
necessary, those recommended for the pear-leaf blister-mite may be

used. The time of application of the sprays would be just as the leaf
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Fig. 10.—Leaves of the California black walnut showing gall-like
blisters produced by the walnut blister-mite, Eriophyes tristriatus
Nalepa. Natural size. (Original)

buds are beginning to open. Late applications after the blisters are

formed would be useless, as the mites are hidden and protected by the

felt-like pads.

ERINOSE OF THE VINE

Eriophyes riti.s Landois (Family Eriophyidse)

(Fig. 11)

Description.—The mites are silvery white or light yellow, somewhat
cone-shaped with head end largest and tapering to a point at the tail.

The body is encircled with many fine lines and the two pairs of legs

are close to the head. They are exceedingly small and can be seen
only with keen eyes or with the aid of a magnifying glass. The work
is very characteristic, consisting of thickened felt-like pads made on
the undersides of the leaves, causing a swelling on the upper and a de-

pression on the lower surfaces of the leaves. Beneath the felt-like pads
are first very light green, but they eventually become dark brown.

Life History.— The place of hibernation of the mites has been prob-
lematic to some, but from the nature of early treatments, which con-
sisted in drenching the trunks of the vines during the winter, they
must conceal themselves in cracks or under the bark or under the
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scales of the buds. The3r appear in the spring as soon as the buds
open and begin to work upon the undersides of the young leaves. The
blisters are gradually enlarged until they often cover the entire

under surface.

Fig. 11.—Erinose produced on grape leaf by Eriophyes
vitis Landois. The discolored areas are dark brown or black.
Natural size. (Original)

Nature of Work.—The felt-like swellings have already been de-

scribed. They are well illustrated in Fig. 11. Severe infestations

sometimes result in the killing of the leaves and a corresponding
weakening of the vines.

Distribution.—The erinose mite occurs throughout the grape-grow-
ing districts of the State. It was probably imported from Europe.

Food Plants.— The foliage of many varieties of grapes is attacked,

but a few are apparently immune and quite a number are only slightly

infested.

Control.—Sulphuring the vines early in the spring, soon after the

buds open, or as ordinarily applied for mildew, is usually sufficient to

hold this mite in complete subjection.

THE PEAR-LEAF RUST MITE
Epitrimerus pyri Nalepa (Family Eriophyidae)

(Figs. 12, 13)

Description.— The mites are so small that they cannot be seen singly

without the aid of a hand lens. When fully matured they are pale

yellowish and, according to Nalepa, the females are about -
X|T inch

and the males -^i$ inch long. The body is nearly triangular in shape,
being broadest near the head, tapering nearly to a point at the tail,

which supports two rather long caudal seta?. The entire body is

encircled with numerous transverse bands, as shown in Fig. 13.

There are two pairs of legs near the head.
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Life History. — Very little

is known of the life history
of this mite. It apparently
passes the winter in the
bud scales, much as does the
pear-leaf blister-mite, and
begins to work upon the
leaves as soon as the buds
open in the spring. By the

middle of June it becomes
plentiful and often quite de-

structive, sometimes defoliat-

ing trees to quite an extent.

Nature of Work.— In feed-

ing this mite chafes the under
epidermis of the leaf, causing
a rusty discoloration which is

v e r y characteristic. The
leaves are also curled by the
attacks of the mite. This
russeting is the only clue to
its existence in an orchard.
With a hand lens and some
pains they may be seen some-
times as tiny objects either
stationary or moving about
very slowly.

Distribution. — This pest
was first discovered in California by Mr. Geo. P. Weldon, who took
specimens in San Diego, Sonoma and Contra Costa counties in 1913.

Since then he has

found it in Modoc,
Yolo, San Joaquin
and Fresno counties

and the writer has

received it from San
Luis Obispo County,
thus indicating its

very general distri-

bution throughout
the State.

Food Plants.-The
pear appears to be

the preferred host

of this mite, though
the peach and occa-

sionally the apple
big. 13.— I lie pear-leaf rust mite, Epitrimrrus pyriNalepa. ,,"

i ,Ventral and dorsal views. (After Nalepa from Parrott) <l r( ' attacked.

Control.—Control measures are the same as for the pear-leaf
blister-mite.

Fig. 12.—Pear leaf showing- discolored
edges produced by the pear-leaf rust mite,
Epitrimerus pyri Nalepa. Slightly enlarged,
(Original

)
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THE RED SPIDER 6

Bryobia pratensis Garman (Family Tetranyehidse)

(Figs. 14, 15)

Description.— The young mites are red, becoming brown when fully

developed. Though very much smaller than a pinhead, this species
is much larger than any of the common so-called "red spiders" in the
State. The eggs are red, globular and so small as to be scarcely visible

to the unaided eye (Fig. 14). This species is easily distinguished by
the small marginal plates around the edges of the body, which may
be seen under a compound microscope, as shown in Fig. 15.

Life History.— The eggs, deposited in the fall, hatch with the first

warm weather in the spring and the mites at once begin to work.
Their development is very rapid and power of reproduction exceed-
ingly great, so by summer there are often sufficient numbers to do

Fig. 14.—Eggs of the red spider, Bryobia pratensis Garman, on almond twigs.
Greatly enlarged. (Original)

much damage. Breeding and feeding continue until fall, when the
over-wintering eggs are laid and operations suspended until these
hatch in the following spring.

This species is also known as the brown, clover and almond mite.
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Nature of Work.—The mites, in feeding, produce a fine yellow mot-
tling effect upon the leaves, eventually causing them to turn yellow

and to drop prematurely.

Food Plants.— This mite is an omnivorous feeder and may he found
upon a great variety of plants. Alfalfa, clover and peas are severely

injured, while almond, apple,

apricot, barley, buckwheat,
cherry, grasses, oats, peach,

plum, prune, quince and wheat
are also among the food plants.

Control. — Several important
experiments have been carried

on in the State to insure a more
perfect control of this mite. A
spray composed of lime-sulphur

4 gallons, Hour paste 4 gallons,

iron sulphate 2 pounds and 100
gallons of water has been rec-

ommended by Mr. W. H. Volck
as reliable. The flour paste and
lime-sulphur are thoroughly
mixed in the spray tank, after

which the iron sulphate is added
and all thoroughly agitated
while being applied. Later ex-

periments with atomic sulphur
applied at the rate of 10 pounds
to 100 gallons of water have
given excellent killing results,

according to the observations
made in commercial tests by
Mr. Geo. P. Weldon, Chief
Deputy State Commissioner of
Horticulture. One great advan-
tage in the use of the atomic
sulphur is that it does not burn the foliage and can be used at almost
any strength. A dormant spray of lime-sulphur, 1-10, is also valuable.

Natural Enemies.—The larvas of the minute black ladybird beetles

(Stethorus vagans Blackb. and Stethorus picipes Casey) and the green
lacewing (Chrysopa califomica Coq.) prey on the clover mite, but they
do not appear to be important factors in keeping it in check.

Fig. 15.—The red spider, Bryobia pra-
tensis Garman. Adult very greatly enlarged.
(After Riley and Marlatt, U. S. Dept. Agric.)

THE CITRUS RED SPIDER 7

Tetranyclius mytilaspidis Riley (Family Tetranychidae)

(Fig. 16)

Description.— The adult insects are cardinal red and scarcely larger
than a pin point. They often occur so abundantly as to give the fruit
and foliage a red color. The eggs are globular and red, as are also the
younger stages.

TThis species is easily distinguished from the
tubercles at the bases of the spines on the back.

two-spotted mite by the small
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Life History.— The eggs are suspended upon minute stalks with
threads as supports. They hatch in from nine to twelve days, being
laid from May on throughout the warm summer months. The first

born are six-legged, but after the first molt acquire another pair,

making the usual number. In two weeks they are full grown and
begin egg-laying. They live from thirty to thirty-five days, thus
making the life cycle cover a period of about six Aveeks. By far the
greater numbers occur during the warm summer months, when most
of the damage is done, but much damage often occurs until late in

winter. On deciduous fruit trees the eggs are deposited at the bases
of the last year's shoots and do not hatch until the following spring.

Nature of Work.—This mite besides producing the whitish mottled
effect upon the leaves also causes similar markings upon the fruit.

Distribution.—The citrus red spider occurs throughout the State.

It is very common in the southern part and was taken in Humboldt
County in 1914 by Geo. P. Weldon. where he found it upon apple trees.

Fig. 16.—The citrus red spider, Tetranychus mytilaspidis Riley. Greatly enlarged
to show tubercles at the bases of the spines on the back. (After Volck, Cal. Agrcl.
Exp. Sta.)

Food Plants.—Though primarily a citrus pest, attacking the citron,

grapefruit, lemon, orange, tangerine, etc., it also feeds upon the foliage

of the apple, peach, pear, prune and other deciduous fruit trees.

Control.—As in the case of other mites, much experimental work
has been directed against this species, particularly in the citrus

orchards of both the northern and southern parts of the State. A
1 wo and two and one half per cent solution of commercial lime-sulphur
have been used in the past with very good results, except in hot, dry
weather, when some burnings have resulted. The addition of four
gallons of flour paste to 100 gallons of the above spray has been found
by J. D. Neuls 8 to make this spray much more efficient by spreading it

more evenly upon the surface of the leaves and fruit and preventing

'Mo. Bui. Cal. Hort. Com. II, 557, 1913.
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the spotting by the lime-sulphur, as often happens when the latter is

used alone.

Natural Enemies."—Natural enemies play a very important part in

the control of this mite. Not all are recorded and the following are

only the more important ones: The ladybird beetles (Stetkorus picipes

Casey, $. vagans, Blackb., Psyllobora tcedata Lee.), the ashy gray lady-

bird beetle (Olla abdominalis Say), a staphylinid beetle (Oligota ovi-

formis Casey), a thrips (Scolothrips sexmaculatus Pergande), the larvae

of a cecidomyid fly (Arthrocnodax occidi ntalis Felt), the dark triphleps

I Triphleps tristicolor White), the larva' of the green lacewing (Chrysopa
califomica Coq.) and the Larvae of the brown laeewings {Hcnu robins

pacificus Banks and Sympherobvus angustus Banks) and larva1 of

Coniopteryx vicina Banks.

THE TWO-SPOTTED MITE"
Tetranychus telarius Linnaeus (Family Tetranychidae)

(Tetranychus bimaculatus Harvey)

(Tetranyehus sexmaculatus Riley)

Description.— This species, like the other mites, is exceedingly small,

and individuals are seldom noticed excepting when they collect in

great numbers. The color is red with a yelloAvish tinge and some-
times with two darker spots on each side of the body. The young
greatly resemble the adults, but have six rather than eight legs.

Life History.— The mites usually begin to appear after the first

warm weather in the spring, the winter having been spent in conceal-

ment. They spin threads, so as to hide themselves, their eggs and
young, on the undersides of the leaves and feed directly upon the

tissues of the plant, by sucking which gradually stunts and kills the

latter. The common red mite is a serious greenhouse pest, where,
under favorable conditions, it is able to work throughout the entire

year.

Nature of Work.— The work is practically the same as that of the

red spider.

Distribution.— This mite is thoroughly distributed over the entire

Stale and is met alike in field and greenhouse.

Food Plants.— This species is a very general feeder and may be
found upon any of the following plants and undoubtedly many not
herein listed: abutilon, almond, apple, arborvita?, ash, aster, castor

bean, bean, wild blackberry, sugar beet, birch, Bouvardia, calla, carna-
tion, celery, cherry, chrysanthemum, citron, clematis, corn, cotton,

cowpea, cucumber, currant, dahlia, eggplant, elm, fuchsia, geranium,
gooseberry, grapefruit, heliotrope, hemp, hop, hop-tree, horse-chestnut,

iron-weed, jimpson weed, lemon, easter lily, Main Ilia, maple, mignon-
ette, monkey flower, moonflower, morning-glory, muskmelon, okra,

orange, passion vine, pea, peanut, peach, pear, pecan, pepper, phlox,
pmk, plum, poplar, prune, pumpkin, raspberry, rose, sage, smilax,

"Quayle, IT. J., Bui. 234, Cal. Agrcl. Exp. Sta.. pp. 505-519, 1912.
""This species is also known as the six-spotted mite.
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squash, strawberry, sunflower, Thunbergia, tomato, verbena, violet, Eng-
lish and black walnut, watermelon and various weeds.

Control.— Control measures are the same as for the red spider.

An experiment with atomic sulphur in the Fair Oaks section of

Sacramento County in- the month of July, 1914, is reported by Mr.
G. P. Weldon to be exceedingly satisfactory. The following propor-
tions were used:

Atomic sulphur 10 pounds
Water 100 gallons

From ninety-five to ninety-eight per cent of the mites were killed

with a single application and no damage was done to the foliage or

fruit.

Natural Enemies.—The small ladybird beetles (Stethorus vagans
Blackb., 8. picipes Casey, Scymnus marginicollis Mann., 8. nanus Lee),
the larvge of the green lacewing (Chrysopa califomica Coq.), the dark
Triphleps (Triphleps tristicolor White) and many other insects prey
upon this species.

2—13664
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DIPLOPODA (Class)

THOUSAND-LEGGED WORMS
These so-called "worms" are easily recognized by their cylindrical

or semi-cylindrical bodies, which are rather hard and made up of a

large number of joints. The antennae are short and there are two pairs

of short legs to each segment of the body. The mouth parts are not

adapted for biting any hard object, as they are provided with a series

of combs, by means of which they comb or scrape off soft decaying

organic matter.

THE COMMON MILLIPED
Julus hesperus Chamberlin"

(Fig. 17)

Description.— The mature

color, often nearly black,

and average about one half

inch in length. The im-

mature forms appear the

same as the adults, except

in size and lighter color.

Life History.—Very lit-

tle is known concerning

the life history of these

animals. They usually live

in damp places in decayed

vegetable matter, upon
which they feed. Occa-

sionally, however, they are

found in plants near or in

living tissue. Whether the

initial injury is caused by

the millipeds or some other

animal has not been defi-

nitely proven. Dr. Cham-
berlin informs lis that the

mouth parts do not admit

of biting hard materials,

but are constructed more
for scraping. There is

probably a single genera-

tion a year, which starts in

the spring.

Nature of Work. — The
exact amount of damage
done by these millipeds is

only a matter of conjec-

ture. However, as they

are usually to be found
present in all cases where
they might be suspected,

millipeds are of a rich chestnut brown

Fig. 17.—The common milliped, Julus hesperus
Chamb., in a head of lettuce. Natural size. (Photo
by Leroy Childs)

"Determined by Dr. R. V. Chamberlin, Dept. of Zoology, Harvard University,
Can., Ent. XLVI, pp. 314-315, 1914.
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they usually get the blame for any damage done. In lettuce the roots

and heart are destroyed.

Food.— Specimens of this particular species have been received in

heads of lettuce where it then appeared to have entered the roots and
worked into the heart, as shown by the photograph (Fig. 17). An
attack by a related species (J. virgatus Wood), on lettuce plants, espe-

cially the outside leaves near the main stalk, was reported in Ohio a num-
ber of years ago. 12 Potatoes, partially decayed and full of these milli-

peds, have been received from various parts of the State. We also

note a similar condition reported in Dakota, 1889. 13 Dr. R. V. Cham-
berlin reports that a species, Julus lurcus Meinert, is frequently

found in cabbage heads in Europe and Julus cceruleocinctus Wood
damages the fruits and roots of strawberries in the Eastern states.

From what information we now have at hand it is evident that the
species in question does infest plants under certain conditions, but
until further data are furnished it should not be said that perfectly

sound and healthy tissues are devoured to any great extent.

Control.— If it is a fact that root crops, like potatoes, are eaten a
convenient method of control would be to slice the potatoes, roll them
in Paris green and place them about in the places where the infesta-

tions occur.

12Insect Life, IV, p. 400, 1892.
13Insect Life, I, p. 316, 1889.
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SYMPHYLA (Class)"

SYMPHYLIDS

"The members of this class are small and slender with soft, whitish

integument and are more or less thysanuroid in appearance. Most of

the segments bear a single pair of legs and none bear two pairs. Only

twelve pairs are present in the adults and fewer pairs in the imma-

ture stages. No eyes or poison jaws are present. The antennae are

long and many jointed. At the caudal end of the body there is borne

a pair of conspicuous styliform processes or cerci. The reproductive

organs open in the anterior portion of the trunk, as in the diplopods.

One species in California has proven quite destructive to certain forms

of vegetable life and is dealt with separately. No such habits are

known for any member of the class elsewhere."

THE LIMA BEAN SYMPHYLID
Scutigerella californica (Woodworth)"

{Scolopendrella californica Woodworth)

(Figs. 18-20)

Description.— The full-grown symphylids are pure white in color

and exceedingly small, varying from one fourth inch to nearly one

half inch in length. There are twelve pairs of legs, the last two pairs

being longer than the rest. The anal appen-

dages are slightly shorter than the last

body segment. There are fewer legs in the

immature forms.

Life History. — The life history of this

species is not well known. Normally it

evidently feeds upon decayed vegetable

matter, but in the spring it attacks planted

seeds and vegetables, often doing much
damage to the former by preventing healthy

germination and growth of the young
plants. Mr. E. R. Ong found very young
forms in the decaying stubs of asparagus

stalks beneath the hard outer skin, in

February and March, 1912. There is ap-

parently but one brood a year— the young
appearing very early in the spring.

Nature of Work. — The work of this

symphylid is very marked and consists in

the making of numerous small tunnels

through the host, as shown in Fig. 19.

This work is done before the plant comes to

the surface of the ground.

Distribution.—The animal is distributed throughout the State,

but has proven to be a pest only in the central and southern parts.

uWritten by Dr. R. V. Chamberlin, Harvard University, Cambridge, Mass.
"•This species is reported by Dr. R. V. Chamberlin as being apparently synonymous

with or extremely close to Scutigerella immaculata (Newport).

Fig. 18.—The lima bean
symphylid, Scutigerella cali-
fornica (Woodw.). Greatly
enlarged. (After Woodworth)
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Fig. 19.—Lima beans showing- the work of the lima bean symphylid,
Scutigerella californica (Woodw. ). Enlarged twice. (Original)

Food Plants.— The tender shoots of asparagus and morning-glory
before they come to the surface of the ground and the germinating
seeds of lima beans and peas are

hosts. Mr. B. R. Ong also found
it attacking the fleshy roots of

wild mustard and radish.

Control. — Inasmuch as but
comparatively few crops are in-

jured by this pest, a rotation of

crops may be a means of con-

trolling it. Bare fallow may
even be necessary to accomplish
the desired destruction of the

pest.

4B&*
Fig. 20.—The lima bean symphylid, Scutig-

erella californica (Woodw.). Enlarged twice.
(Original

)



22 INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA.

CHILOPODA (Class)

CENTIPEDES

The members of this class are long and slender with rather soft,

flattened bodies, made up of many segments. The antennae and legs

are quite long—much longer than in the case of the millipeds, and the

legs are attached wide apart at the sides of the body, rather than close

together on the ventral surface, as in the diplopods. There is but one
pair of legs to a segment. The centipedes are carnivorous in habits

and feed upon such other small animals as may be captured. Some
species are quite large and have the first pair of legs modified into

poison-jaws, so that their bites are quite poisonous. From their car-

nivorous habits they might in general be classed as beneficial, in that
they destroy many injurious insects and other small animals.

THE HOUSE CENTIPEDE 10

Scutigera forceps Raf.

(Fig. 21)

Description.— The illustration. Fig. 21, shows well the general
appearance of this centipede. The body is about 1 inch long and
grayish yellow marked on the back with three

longitudinal dark stripes. The antennae are

longer than the body and very slender. There
are fifteen pairs of long slender legs in the adults
and less in the young. The last pair are much
longer than the rest and in the females twice as

long as the body. The entire animal is exceed-
ingly frail, and it is practically impossible to

capture one without removing some of the deli-

cate legs.

Life History.—Practically nothing is known
about the life history of this centipede. It may
be found in the adult stage nearly any part
of the year. The writer captured an adult speci-

men in January. It is carnivorous in habits and
feeds upon many of the common household pests
and in this sense may be considered beneficial.

Though the centipede is claimed to have bitten
people, nothing definite has ever been recorded,
and it is doubtful if the animal is able to inflict

a wound that would be very serious, and then
only if caught or partially crushed and in self-

defense. It travels exceedingly rapidly and is Agric.)

very difficult to capture. In the houses it may dart across the floor,

walls or even one's hand, causing a very unpleasant sensation to any
one seeing or feeling it.

Distribution.— Professor R. V. Chamberlin has taken this centipede
in Butte, Fresno, Santa Barbara and Los Angeles counties. The
writer has collected it at Sacramento.

Fig. 21.—The house
centipede, Scutigera for-
ceps Raf. Natural size.
(After U. S. Department

16Marlatt, C. L., Cir. No. 48, Bur. Ent. U. S. Dept. Agric, 1908.
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Hosts.— Cockroaches, houseflies, clothes moths and other insects are

said to be devoured by it. Some have thought that it injured clothing,

but there can be no possibility of its destroying fabrics, as its mouth-
parts would hardly permit of such work.

Control.—Because of the scarcity of the centipede, control measures
will not be necessary, unless there is a decided increase in the future.

As the breeding places are unknown, all that can be done is to kill all

that are seen.
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INSECTA OR HEXAPODA (Class)

INSECTS

ORDERS

The following study is based on the order as a unit of arrangement
instead of the food plant, as is so often the case of works on economic
entomology. This is done with the desire of avoiding the constant
mixing of insects belonging to different orders, families and genera,
to prevent repetitions, to give a more comprehensive idea of the rela-

tionships of insects and the corresponding relations of control
measures.

The orders are arranged in chronological sequence, beginning with
those first appearing in the oldest fossils. The arrangement is the one
used by Prof. C. W. Woodworth, except that the Thysanoptera are
placed in a separate order and not along with the Hemiptera.

1. Aptera.— Silver-fishes, silver-moths, spring-tails, bristle-tails, etc.

(tSymphleona, *Thysanura, fMachiloidea, fDicellura, tRhab-
dura, tProtura.)

2. Neuroptera.—Lacewings, ant-lions, caddis-flies, scorpion-flies, etc.

(tRhapidoidea, jMegaloptera, *Mecoptera, *Trichoptera,
*Plecoptera.)

3. Odonata.—Dragon-flies.

4. Ephemerida.— May-flies.

5. Corrodentia. 17— White-ants, psocids, book-lice, bird-lice, etc.

(*Isoptera, fEmbioptera, Mallophaga.)

6. Orthoptera.— Cockroaches, earwigs, walking-sticks, mantids,
crickets, katydids, grasshoppers.

(fZoraptera, tMantoidea, tPhasmoidea, tBlattoidea, fDiplo-
glossata, *Euplexoptera.)

7. Thysanoptera.— Thrips.

8. Hemiptera.— Cicadas, lantern-flies, spittle insects, leaf-hoppers,
tree-hoppers, jumping plant lice, plant lice, scale insects,

white flies and bugs.

9. Coleoptera.—Beetles.

(tAcreioptera, fStrepsiptera.)

10. Diptera.—Flies and fleas.

( tHomaloptera, *Siphonaptera.)

11. Hymenoptera.—Horntails, sawflies, wasps, bees, ants, etc.

12. Lepidoptera.— Moths and butterflies.

tGroups or orders not largely accepted.

Additional orders frecjuently used by other authors.

^Mallophaga and Corrodentia are considered separate orders by Comstock and
Kellogg and as suborders of Platuptera by Folsom.
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NEUROPTERA (Order)

LACE OR NERVE-WINGED INSECTS

LACEWINGS, ANT-LIONS, CADDIS-FLIES, SCORPION-FLIES, ETC.

The members of this order have quite large membranous wings with
lace-like veins. They have complete metamorphoses, the larva? being
entirely different from the pupae and adults. The mouth-parts are for

biting. Many of them are beneficial, being predaceous on injurious

insects.

The larva? of many of the families are aquatic in habits, but the

adults of all species live in the air and upon the land.

The most important and beneficial family is the Chrysopidce, but the

Hemerobiidce, BaphidiidcB and Myrmeleonidce are efficient destroyers of

many injurious insects.

THE GREEN LACEWING
Chrysopa califomica Coquillett (Family Chrysopidse)

(Fig. 22)

Description.—The adult form is well known to all by its delicate

green lace wings and long hair-like antenna?. The body is also green
with a longitudinal yellow stripe extending the full length of the

dorsum, which distinguishes this species from all others. The eggs are

oblong, pearly-white and attached to fine stalks, which suspend them
nearly one half inch in the air. The young vary from £ to nearly f
inch in length, are yellow with reddish markings and characterized by
long sickle-like jaws. The cocoons are globular and white, being fas-

tened by supporting threads.

Fig. 22.—The green lacewins, Chrysopa californica Ooq. A, larva; B, eggs; C, pupa
case with lid open after adult lias emerged ; D, pupa case before emergence of adult

;

E, adult with wings spread; F, adult in natural position. (Author's illustration,

P. C. Jr. Ent.)

Life History.—The eggs may be found in the orchards from late fall

until spring and hatch with the first warm weather. The larva? mature
in about two weeks, and then spin a small circular cocoon in which to
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pupate. In two weeks more the adults emerge. There are several

broods a year. The adults and eggs may be found during the winter

months in the southern pari of the Slate, but in the colder portions

only the eggs survive the winter.

Nature of Work.—The larva? with their long sickle-like jaws extract

the juices of small soft-bodied insects. They are very ravenous and
consume quantities of both beneficial and destructive insects.

Distribution.—The green lacewing occurs abundantly throughout
the entire State.

Hosts.—The larvae prey on all soft-bodied insects, including plant

lice, mealy bugs, young scales, larva? of many beetles and on all of

our common mites. They are also cannibalistic. They prey largely

on insect pests, but often do great damage in destroying the larva? of

ladybird beetles. The pupal forms are preyed on by internal parasites,

\\ hich prevent large numbers from maturing.

THE BROWN LACEWING
Sympherobius august us Banks (Family Hemerobiidse)

(Fig. 23)

Description.—The general appearance and shape are considerably
like the well-known green lacewing, but the wings are not so slender.

The ground color is brown with many darker blotches on the wings.
The larvae are dark gray or slate-colored with amber margins and,
when full-grown, are nearly f inch long.

Life History.— The eggs are deposited among or near suitable prey
and hatch to slate-gray and tan-colored larva?, which are very active,

one very noticeable charac-
teristic being the constant
motion of the head when
they are searching for food.

When full-grown they are
nearly £ inch long. The
larva? spin thick white
cocoons in which to pupate.
This requires but a few days
or weeks, when the adults
emerue.

Distribution.—The brown
lacewing occurs throughout
the central and southern
parts of the State.

Hosts.—The larva? feed on many soft-bodied insects, including plant
lice and scales. It is a very efficient predator on the young of the
citrus mealy bug, Pseudococcus citri (Risso).

Natural Enemies.— This insect would be far more useful if it were
not in turn preyed upon by a hymenopterous parasite (Isodromus
iceryce How.), which destroys the pupa? in the cocoons. In not a few
instances fifty to seventy-five per cent are parasitized.

Fig. 23.—Larva and adult of the brown lace-
wing, Sympherobius angustus Banks. Enlarged
five times. (Author's illustration, P. C. Jr.
Ent.)
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THE LARGE RAPHIDIA

Raphidia oblita Hagen (Family Raphidiidse)

(Fig. 24)

Description.—The adults of this common species may be easily dis-

tinguished from other lace-winged insects by the long narrow neck or

prothorax, which is always longer than wide. The body is black with
reddish-brown markings on the

head, thorax and with narrow
bands of the same color around
the abdomen at each joint.

Each wing has a prominent
black stigma on the front mar-
gin, near the tip. The antenna?

are nearly as long as the body.
The length of the body is

slightly more than one half inch.

From head to the tips of the

folded wings the length is 11-16

inch.

Life History.—The life his-

tory of this insect is not well
known. The larvae live in the
soil, among refuse and under
the bark of trees, where they
feed on various soft-bodied in-

sects, especially the immature
forms, as caterpillars, grubs,
pupa?, etc. The adults live in

the grass and are quite active

on the wing. Like the larva?,

they are carnivorous and de-

stroy many insects.

Hosts.—Among the hosts may
be included almost all of the larvae and pupa? of the smaller insects,

especially those transforming in the ground or under trees. Those of

the codlin-moth are recorded as being hosts of one of these insects. 18

Distribution.— It is distributed throughout the State, but this species

seems to be more abundant in the central part.

Fig. 24.—The large Raphidia, Raphidia
oblita Hagen. Enlarged twice. (Original)

"Insect Life, III, p. 43, 1890.
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CORRODENTIA (Order)

WHITE ANTS, PSOCIDS, BOOK-LICE, BIRD-LICE, ETC.

The members of this minor order have direct or incomplete meta-

morphoses, the Larva and nymphs not varying greatly in structure

from 1 lie adults. The wings, when present, are two pairs, membranous,
delicate, equal or front wings slightly larger. This order was pre-

viously listed as Platyptera with the Corrodentia and Mallophaga as

suborders. The latter is still retained as such, but will not be con-

sidered here. In fact, only the family TermitidcB is represented by
one species in this work.

TERMITIM: (Family)

TERMITES OR WHITE ANTS

These insects, though commonly called white ants, are not ants at

all, being more closely related to the lower groups of insects rather
than to the true ants. Some entomologists have placed them in a single

order

—

Isoptera.

The eyes of the termites are faceted or made up of many apparently
individual eyes; antennae 9-31 jointed; prothorax large and well de-
veloped ; abdomen elongated with ten segments;
wings long, slender, membranous, equal, and
delicate. The habits are social, there being
workers, soldiers, and sexually mature males
and females, or queens.

THE COMMON TERMITE
Termcs lucifugus Rossi

(Fig. 25)

Description.— The workers of this species are
rather small and well shown in Fig. 25. They
are transparently white in color, the contents
of the alimentary canal giving a , yellowish or
brownish east. The head is darker yellow and
mandibles brown. The soldier ants have large
brown heads, comprising at least one third of
their entire bodies. The queen ant is much
larger than the other forms, while the males are
small. It is claimed that there are no less than
fifteen kinds of individuals in this species.

Life History.— These termites usually live in
dead or decaying wood, but occasionally work
in the living and growing tissues. They make
very extensive galleries through all parts and
thus often destroy buildings, fences, etc., as well
as fruit trees. The queen gives rise to all the
young, which appear in great numbers, espe-
cially during the summer months. In the fall or
autumn winged or migratory forms appear and often fly by thousands
on dark- days and towards evening. In habits and life history they
greatly resemble true ants and bees.

Fig. 25.—The common
termite, Termes lucifu-
gus Rossi on decaying
roots of a nectarine tree.
Natural size. (Author's
illustration. Mo. Bui. Cal.
TTort. Com.)
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Nature of Work.—As previously stated, these termites usually work
upon dead or decaying wood, but then usually only in the presence of

moisture. In the southern parts of the State these insects have often

become destructive to fruit trees, working upon the roots underground
and making galleries up the trunk. No doubt they usually begin to

work in the decaying tissues, but often continue into the healthy por-

tions of the tree.

Distribution.— This species may be found in almost every section

of the State.

Food Plants.— The following trees are reported as being injured by
the common termite : apricot, cherry, lemon, orange, peach and pear.

Control.—Due to their secluded work the damage is usually done
before their presence is known and too late to effect a remedy. How-
ever, if close observations are made in infested districts and their

work discovered, the colony may be almost entirely exterminated by
the use of a liberal dose of carbon bisulfid applied in cotton or a sponge
directly within their burrows or under the base of the tree.
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ORTHOPTERA (Order)

STRAIGHT WINGED INSECTS

COCKROACHES, EARWIGS, WALKING-STICKS, PRAYING MANTIDS, CRICKETS,

KATYDIDS AND GRASSHOPPERS

All of the members of this order, with the exception of the praying

mantids and some of the earwigs and cockroaches, are destructive

to vegetation and most of them are serious pests to cultivated crops.

Though most of them possess four wings, a few genera and species have

none at all. The fore wings are called tegmina and differ from those

of most insects, in that they are leathery, being a means of protection

for the delicate thin hind wings, which are used for flying. All the

members have strong and well developed mouth-parts for biting and
chewing. The metamorphosis or change from the young to the adult is

gradual and scarcely noticeable. When born these insects always re-

semble the adult, with the exception that they have no wings and the

sexual organs are undeveloped.

To follow out a systematic arrangement of this order, the families

are arranged as follows:

1. Blattidce

2. Forficulidce 1 *

3. Phasmidce
4. Mantidce
5. Gryllidce

6. Locustidce

7. Acridiidce

While the representatives of practically all of these families are of
great interest and often of economic value, those of only the last three
are deemed of sufficient importance to be included in a work of this

character. These will be considered in the order as given above.

GRYLLID^ (Family)

CRICKETS

The members of this family, like the locustids, have long filiform
antennae, but the tarsi are three-jointed and the ovipositor, when
strongly developed, is spear-shaped. Many of the species are wingless.
When the wings are present they are deflexed on the outer edge and
fold closely to the sides and back. It is also a musical family. Most of
the species are injurious to vegetation.

The common field crickets are most abundant and familiar. They
seldom do enough damage to deserve special treatment here. The tree-
crickets are almost all arboreal in habits and do considerable damage to
economic plants by making incisions in the smaller branches and stems
in which the eggs are deposited.

'"The ForficuUdw are placed in a separate order, Euplexoptera, by some entomolo-
gists.
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THE CALIFORNIA TREE-CRICKET
(Ecanthus californicus Walker

(Figs. 26, 27)

Description.—The adults are slightly more than £ inch long and
are light yellow or very pale-green in color. The antennae are long
and hair-like, and the legs are very slender. The females appear nar-

row, because the wings are folded roof-like over the back, while the
males appear broad, because the

wings are spread flat on the

back. They average from § to

1 inch in length.

The eggs are pearly white,

slender, curved and about £ inch

long. They are inserted singly

or in small scattered groups in

the tissues of the host plant.

The young are light green and
appear like the adults, except

that they are entirely wingless

or have only wing pads.

Life History.—The eggs are

inserted singly or in small loose

clusters into the canes or twigs
in the fall and remain dormant
during the winter. The first

warm spring days cause them to hatch, and the young, wingless, green
crickets begin feeding on plant lice or other soft-bodied insects.

Throughout its entire life,

from the time it leaves the

egg until egg-laying com-
mences in the fall, the insect

is working for the benefit of

the farmer. By autumn all

forms are mature and egg-

laying begins, the adults

disappearing soon after-

wards.

Distribution.— This is the
common tree-cricket and
occurs throughout the en-

tire State.

Nature of Work and
Hosts. — The damage done
by the California tree-

cricket is due almost en-

tirely to its method of punc-
turing the small stems and canes of plants in egg-laying. It often
happens that enough eggs are placed in the twigs to cause consider-
able loss. Raspberries, blackberries and loganberries receive the most
injury, though young deciduous nursery stock is also often severely

Fig. 26.—Eggs of the California tree-
cricket, CEcanthus californicus Walk. In
loganberry cane. Natural size. (Photo by
Leroy Childs)

Fig. 27.—Adult male and nymph of the Cali-
fornia tree-cricket. CEcanthus californicus
Walk. Slightly enlarged. (Original)
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injured. The feeding habits of this species place it among the bene-

ficial insects and partially offset the damage done in depositing the

js. The young and old alike feed on soft-bodied insects, principally

plant lice, and due to their ravenous appetites they are able to consume

great numbers of other injurious pests.

Control.— The method of eliminating subsequent broods and attacks

consists in cutting out all canes showing the characteristic signs of

having been punctured for egg-laying. It has been said by many reli-

able authorities that the good done by the tree-cricket in destroying

injurious inserts more than recompenses the farmer or fruit grower

for the harm done and that only in rare cases should the eggs be de-

stroyed, even after the injured canes or branches have been removed.

THE SNOWY TREE-CRICKET
(Ecanthus niveus De Geer

Description.— The adult insect is slightly more than ^ inch long and
light yellow or greenish in color and appears much like the California

tree cricket. The antenna? are very long and hair-like. There is one

black dot on each of the two basal segments of the antennae. The
black-tipped ovipositor also helps to distinguish the female. The eggs

are about £ inch long, slender, slightly curved and white. They are

inserted in the stems of the host.

Life History.—The life history is not essentially different from that

of the California tree-cricket.

Nature of Work.—The work of this species is practically the same
as that of the California tree-cricket.

Distribution.—The distribution of the snowy tree-cricket is not well

known. Mr. A. N. Caudell has received specimens from this State.

Food Plants.— The tree-crickets are usually predaceous in their

feeding habits, but do however occasionally eat foliage. They never
destroy enough foliage, however, to become injurious. The principal

injury is in the method of egg-laying, as described under the Cali-

fornia tree-cricket. According to P. J. Parrott, 20 the eggs of the snowy
tree-cricket are deposited singly in the bark and not in compact rows,
as has been the general belief. Apple, peach and plum are the pre-

ferred 'Orchard hosts, Avhile elm, willow and other trees are also

attacked! In confinement eggs are laid in canes of the raspberry.

Control.—For control measures, see the same under the California
tree-cricket.

LOCUSTID.E (Family)

THE LONG-HORNED GRASSHOPPERS
KATYDIDS

The members of this family are characterized by having long filiform

antenna?, four-jointed tarsi and a six-pieced, flat, sickle-shaped or
straight ovipositor. Many are pale or bright green, though a large
number are quite dark. Many of them are great singers. The wings,
when present, are usually large but thin and delicate. Practically all

:°Jr. Ec. Ent. IV, pp. 216-218, 1911.
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of the species are vegetable feeders and while more or less destructive

are not so much so as the short-horned grasshoppers (Acridiidce).

The control of the members of this family is practically never
attempted, but would be the same as for the short-horned grass-

hoppers.

THE LONG-LEGGED GRASSHOPPER
Olinopleura melanopleura (Scuelder) 21

( Steiroxys melanopleura Seudder)

(Fig. 28)

Description.—The insect is one of the nearly wingless long-horned
grasshoppers, the wings being reduced to mere pads on the back. The
general color is light yellowish-brown with dark brown variations. The
abdomen is slightly darkened on the sides and the outer surfaces of the

hind femora are also dark. The lower portions of the pronotum are

bright yellow and the legs are very long, the hind femora being over
three times as long as the pronotum. The females are easily recognized
by the straight ovipositor, which is abruptly pointed at the apex and is

not as long as the posterior femora. The full-grown forms are from
1 j to 1^ inches long, exclusive of the ovipositor.

28. -The long-legged grasshopper, Clinopleura melanopleura Scudd.
twice. (After Hunter, Cal. Agrcl. Exp. Sta.)

Enlarged

Life History.— The life history of this species is not well known,
but is probably as follows : The females deposit their eggs in the late

fall in or among various kinds of vegetation. The young, light-colored

individuals hatch in the spring and begin feeding in the grassy fields

and woodlands immediately after emergence and continue numerous

"Clinopleura melanopleura var. infuscata Caudell is smaller and darker than the
above species and somewhat resembles C. flavomarginata Scudd., but is smaller and
has the lateral lobes of the pronotum more distinctly margined and yellow posteriorly.

Clinopleura flavomarginata Seudder is dark brick-red and yellowish and closely
resembles C. melanopleura Scudd.

Clinopleura minuta Caudell is also a dark species, but is smaller than any of the
others. As in the case of the others it occurs in the southern and central parts of
the State.

-13664
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until summer, when mating and egg-laying begins, continuing until

autumn.

Distribution.— This species is more often found in the San Joaquin
Valley and southern parts of the State, having been collected in Fresno,
Los Angeles, San Bernardino and Tulare counties.

Food Plants.— This insect, though not as destructive and numerous
as the common grasshoppers, has done considerable to aid in the destruc-
tive work of the latter. It feeds on various kinds of vegetation, espe-
eially forage crops, including grasses, alfalfa, clover, etc.

THE ANGULAR-WINGED KATYDID
Microcentrum laurifolium Linnaeus

(Figs. 29, 30)

Description.—The adult is a uniform green nearly throughout. The
ovipositor of the female is short, strongly curved, with blunt, finely ser-

rated tip. This species may be
distinguished from the Mexican
and California katydids by the
spines on the front tibiae. The
eggs are light gray or brownish,
flat, elongate-oval, about J inch
long, half as wide and glued us-

ually in double rows on the twigs.

The end of each egg overlaps the
other, as shown in Fig. 29.

Life History.— The eggs are
deposited in the fall and consti-

tute the winter stage. In the
spring the young katydids escape
trout the exposed ends and im-
mediately begin work on the foli-

age, continuing their destruc-
tiveness throughout the spring,
summer and fall. The broods
are uneven, so all stages may be
found throughout the summer.
Nature of Work.— The katy-

dids are usually of little eco-
nomic importance, though they
are vegetable feeders. This is

probably because of their inabil-
ity to breed in great numbers, as
do the grasshoppers. However,
they do some damage by gnaw-
ing small, irregular holes in the
rind of oranges when the fruit

is small, producing eventually a large, ugly scar, as shown in Fig. 30.

Distribution.— This species is reported as occurring in the State
by A. N. Caudell. It is evidently not very numerous, as few specimens
are to be found in the collections of the State.

Fig. 29.—Eggs of the angular-winged
katydid attached to twigs. The holes
have been made by the egg parasite,
Eupelmus mirabiUs (Walsh). Enlarged
twice. (Author's illustration, Mo. Bui. Cal.
Hort. Com.)



INJURIOUS AND BENEFICIAL INSECTS OP CALIFORNIA. 35

Food Plants.— The katydids feed upon various plants and have
caused noticeable damage to the fruit of the orange.

Fig. 30.—Orange showing the work of katydids. Natural size.
(Author's illustration, Mo. Bui. Cal. Hort. Com.)

Control and Natural Enemy.—Due to the small amount of damage
done, control measures are unnecessary, from an economic viewpoint.
A small egg-parasite, Eupelmus mirabilis (Walsh) does great execution
in destroying the eggs and serves to hold the insect in almost complete
control.

THE CALIFORNIA KATYDID
Scudderia furcifera Scudder

(Fig. 31)

Description.—The adults are uniformly light green with the pos-

terior half of the abdomen yellowish. The front tibiae are unarmed. The
hind - wings are | inch
longer than the front and
the hind femora are about
half as long as the wings.

The length including wings
is from 2 to 2^ inches.

The eggs are oval, flat,

white or grayish brown and
laid in rows overlapping
like shingles. They may be
laid in a single row around
the edges of the leaves or

On the branches Or in doll- Fig. 31.—The California katydid, Scudderia

ble rOWS on the latter much furcifera Scudd. Male, natural size. (Original)

as those of the angular-winged katydid. The young katydids are bright

green and have very long legs and antenna? in proportion to the small

bodies.
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Life History.— The life history of this species does not appear to

differ greatly from thai of the angular-winged katydid. The eggs of

this genus are usually inserted into the edges of the leaves, but Pro-
fessor Woodworth has reared the adults from the eggs laid as described

above.

Nature of Work.— The katydids eat small holes in the rind of the
t*i ti i t when it is still green. As the fruit grows the injury enlarges.

This injury is often quite general and entails a considerable loss in
some districts.

Distribution.— This species is quite widely distributed throughout
the State.

Food Plants.— The katydids are quite general feeders and seldom
prove serious to any one crop. In some localities the foliage and fruit
of orange trees are attacked. The rind of the fruit while still young
is eaten and develops deep, ugly scars, rendering the fruit unfit for
market."

THE MEXICAN KATYDID
Scudderia mewicana (Saussure)

( Phaneroptera mexicana Saussure)

(Fig. 32)

Description.— This species greatly resembles. the preceding one in
genera] appearance and size. The chief difference is in the length of
the hind femora, which almost extend to the tip of the wings.

Life History.— The life history is not known. The eggs are prob-
ably inserted in the edges of the leaves.

Nature of Work.— The work is the same as that of the angular-
winged katydid.

Fig. 32.—The Mexican katydid, Scudderia mexicana (Sauss.). Female, enlarged
nearly twice. (Author's illustration, Mo. Bui. Cal. Hort. Com.) 23

Distribution.— This species occurs throughout the State, but is

more common in the southern part.

Food Plants.— This species lives upon the foliage of various plants,
hut often attacks the leaves and fruits of the orange trees, much as
does the preceding species.

-This figure was erroneously labeled Microcentrum lawrifolium Linn, in the first-

edition.
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THE SAND OR JERUSALEM CRICKET
Steiiopelmatus irregularis Scudder

(Fig. 33)

Description.— This is a wingless insect of a light brown or amber
color, with the abdomen dark excepting an extreme posterior band
around each segment, which is amber and gives a decided striped

appearance. (Fig. 33.) The antenna? are long and filiform; the legs,

large and strong. There are two noticeable horn-like processes on each

side of the posterior end, which stand perfectly upright. They are

light in color and slightly hairy. The ends of all spines on the legs

Fig. 33.—The sand or Jerusalem cricket. Stenopelmatus
irregularis Scudd. Enlarged one and one half times. (Author's
illustration, Mo. Bui. Cal. Hort. Com.)

are black. The length of the adults varies considerably, but the largest
an- If inches long. This species is separated from others by having
five inner spines above on the hind tibia?, the third and fourth of which
have the greatest interspace between them.

Life History.—The life history of this species is not well known.
Much of the time is spent underground, especially during the day, while
at night it makes excursions above ground and is often quite plentiful
in the fall and early spring.

Distribution.— This species is more particularly confined to the
central and southern parts of the State, though it also occurs in the



38 INJURIOUS AND BENEFICIAL INSECTS OP CALIFORNIA.

northern part, especially in the Sacramento Valley and the San Fran-

eisco Bay region.

Food Plants.— The feeding habits of these peculiar insects are not

well known. Some are carnivorous, while others are believed to feed

upon decaying vegetable or animal matter. However, we do know that

they are often responsible for considerable damage to potatoes before

they are dug. The tubers are gnawed so as to be unfit for keeping or

selling. Occasionally a large proportion of the crop may thus be in-

jured, but this is more likely to occur only in small newly-cleared areas.

Control.—The most injury is done in fields placed under cultiva-

tion for the first time or lands left for some time to sod or pasture. Well
cultivated fields seldom, if ever, suffer from the attacks of this pest.

Clean cultivation around the fences, so as to break up the breeding

places, will practically eliminate all possibilities of injury, but even this

is hardly to be recommended as a practical method of control.

ACRIDIID^E (Family)

SHORT-HORNED GRASSHOPPERS OR TRUE LOCUSTS

The insects of this family include the most destructive members
of the entire order and are common practically everywhere. They
are separated from the other families by their short antennae, which
are seldom if ever as long as the body; by the three-jointed tarsi; and
by the short four-valved ovipositor. The hind legs are large and
strong to enable them to travel rapidly by jumping. With the excep-
tion of a comparatively few species all have well-developed wings
and some of them are able to make long and continuous migratory
flights.

They are rather prolific and may increase in such numbers as to

cause great ruin to vegetation. Certain species habitually migrate
long distances, leaving a trail of devastation in their wake. The
eggs are usually laid at the bottom of a hole drilled into the soil by
the tip of the abdomen of the female. As the winter of most species

is passed in this stage, the eggs are thoroughly protected from
cold and moisture by a frothy cement secreted by the female for

this purpose. In the spring the young grasshoppers emerge from
the holes and begin to feed upon the first green vegetation and to

develop very rapidly. In the early fall they begin to mate, the
females depositing their eggs before winter.

Control.— The control of grasshoppers is often a perplexing prob-
lem, due to their great numbers and migratory habits. Their appear-
ance is often so sudden as to take the farmer wholly unawares and
the damage is done before he can defend his crops. Extensive
experiments on control work have been conducted by trained men
all over the world, the results of which have made the grasshopper
invasions less dreaded. The reclamation of arid lands and the exten-
sion of agriculture to the foothills and deserts have eliminated many
of the old and favorite breeding places, and greatly reduced the
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size and numbers of migrations. In this State the most destructive
species are controlled as follows:

Poisoned Bran.—In California the poisoned bran bait has proven
exceedingly effective. This is recommended by J. S. Hunter (Bui.

170 Cal. Agrcl. Exp. Sta.), as follows:

Wheat bran 40 pounds.
Molasses (cheapest) 2 gallons.
White arsenic 5 pounds.

The bran should be wet so that the water can be squeezed out
of a lump held in the hand. After this, stir in the molasses and then
the white arsenic. Let it stand over night and stir well before placing
in the field, so as to allow the poison to penetrate every particle.

The poison should be scattered in small piles, about the size of a
hen's egg, in front of the path of the grasshoppers throughout the
infested area. In orchards the poisoned bait should be placed at the
trunk of each tree. This bait should be either occasionally moistened
or renewed.

Citric Bran Mash.—A modification of the common bran mash by the

addition of oranges or lemons has been recommended by Hunter
and Claassen23 and used with remarkable success. The formula is

in two parts as follows

:

I. Bran 50 pounds.
White arsenic or Paris green 2i pounds.
Mix these dry.

II. Lemons, including rind, chopped fine A dozen.
Syrup or molasses (cheap) 4 quarts.
Water 5 gallons.

Mix thoroughly by vigorous agitation.

For use, mix I and II and add sufficient water to make a wet mash.
They should not be mixed until just before the distribution of the
poison. Distribute the mixture early in the morning between 4 and 7
o'clock, as the grasshoppers eat it more readily then.

Oranges or vinegar may be substituted for lemons, but do not give
nearly as good results.

This citric bran mash was used in Ventura County in the early
summer of 1914 by Horticultural Commissioner R. S. Vaile to head
off an invasion of the pellucid grasshopper (Camnula pellucida

Scudd.). It proved to be a remarkable success and entirely accom-
plished the desired results.

Fig. 34.—Plan of a hopper-dozer. (After Urbahns)

Criddle Mixture.—This is one of the poisons used in the East and
Middle West with great effectiveness and is prepared as follows

:

Paris green . 1 pound.
Common salt 2 pounds.
Fresh horse dung 60 pounds.

"Hunter, S. J. & Claassen, P. W., Jr. Be. Ent. VII, p. 76, 1914.
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The paris green is first mixed with water to form a paste and then

thoroughly stirred into the horse dung with the salt. The mixture

is then scattered in some sueh manner as is the poisoned bran. It

also has the advantage of being less of a menace to birds, practically

all of which are grasshopper destroyers.

Protecting Orchard Trees.—The general practice has long been to

whitewash the trunks of trees to prevent the grasshoppers from crawling

up into them. If occasionally renewed the whitewash does great good

in this way and is worthy of recommendation.

A broad tanglefoot band near the base of the tree trunks will catch

many of the grasshoppers, but if not applied very thickly, the larger

and stronger ones will pull out.

Poison baits placed at the bases of the trees will keep most of the

insects from attempting to ascend to the foliage.

Cultivation.—As previously stated, the grasshoppers lay their eggs in

the fall in small holes an inch or two deep in the soil. The eggs do not

hatch until spring. Late fall or winter plowing from four to six inches

deep destroys the eggs and is a very successful control measure.

Some of the greatest menaces are the lands held for sale or from the

market by speculators, who are indifferent to the ravages of these pests.

Such localities afford excellent breeding places and in every community
where the grasshoppers are bad steps should be taken to see that such

places are plowed during the winter months.
A thorough harrowing or disking after a rain does much good also.

Burning.—Another means of reducing the pests is to burn the grass

or stubble of the breeding places or infested field when the grasshoppers

are most plentiful, or when the females are collecting on the breeding
grounds to begin egg-laying. The best time for firing is during the

night, when the insects are less active and are unable to escape the

Fig. 35.—Hopper-dozer at work. (Photo by E. F. Siegfried. Original)

approaching flames by flight. Of course, only waste stubble or pasture
lands can be so treated, but these are usually the favored breeding
places. Great care should always be exercised to see that sufficient help
is ready to keep such a fire under complete control.

TToppcr-clozer.—The use of the hopper-dozer is an important factor
in the control of grasshoppers, especially in grain and hay fields, in
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pastures and even in cultivated areas. The hopper-dozer is con-

structed as shown in Figs. 34, 35. The back and sides are made of

thin sheet iron or cloth and the pan at the bottom is constructed to

hold about two inches of water and kerosene or crude oil. These
hopper-dozers may be made any length but one easily drawn by
two horses is the most practicable. They are simply drawn across

the fields as a sled and capture the grasshoppers as they endeavor
to escape the apparatus. Though the insects may escape from the

kerosene or oil bath they are nevertheless doomed.
The best time of operation is on warm days early in the season

before the grasshoppers have acquired wings.

x 6 a cross top tf vfftf/tfc

Wire Screen

Brief/it tm /bentas

TacAedSolid
/terc
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free tosAa/re

$007- to"1

Cross Section of Grasshobher Machine

Fig. 36.—A grasshopper machine constructed without an oil pan for use in hilly
or rolling districts. (Wyo. Agrcl. Exp. Sta.)

Natural Enemies.—There are many natural enemies of grasshop-

pers, which play a very important part in their control. In this work
only the most common ones will be mentioned.

Parasitic Enemies.—The eggs of these parasites are usually laid

on the surface of the living grasshoppers. Upon hatching the larvas

make their way into the body and feed upon the internal organs, even-

tually killing the host. The tachina flies, bombylid flies, flesh flies

(Sarcopliaga sp.) and some other dipterous insects are notably destrue-
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tive to grasshoppers. Hair worms (Gordius and Mermis) feed within

the hodies and a fungus (Empusa grylli) kills many grasshoppers in

damp weather.

Predaceous Enemies.—The predaceous ground beetles (Carabidm)
,

tiger beetles (Cicindelida?) , robber flies (Asilidce) , wasps (Sphecina and

Vespina) all prey on the young and adult grasshoppers.

Egg Destroyers.—The most noted destroyer of eggs is the locust

mite (Trombidium locustarum Riley). Other mites and the following

insects also prey upon them: the anthomyia egg-parasites (Anthomyia

sp.) and a chalcid (Caloptenobia sp.) are parasitic; the larva? and

adults of the predaceous ground beetles, and soldier-beetles (Chauli-

ognathini) and the larva? of the robber flies and blister beetles (Meloida)

all feed on the eggs.

THE YELLOW-WINGED OR PELLUCID GRASSHOPPER
Camnula pellucida Scudder

(Fig. 37)

Description.—The adults are slightly over 1 inch in length and
quite variable in color, ranging from light yellow to dark ashy-brown,

with well-defined black markings and two amber lines along the angles

of the tegmina, noticeable when resting. These lines merge about one

third the distance from the base. The head and thorax are darker than

the abdomen. The basal halves

of the antennae are light while

the apical portions are dark.

The first two pairs of legs and
hind femora are concolorous

with the body, the hind
femora also having darker

markings, while the hind
tibia? are light yellow. The
young are very dark in color,

often almost black.

Life History.— This is one
of the well-known migratory
species, often flying in great

swarms, and is sometimes a

pest in the more northern

states west of the Mississippi

River, and in those just east

of if too. The eggs are laid in

small sacs in sandy or gravelly soil. They are deposited during August
and hatch in May and June. The growth of the young grasshoppers is

very rapid, so that within a month they have acquired wings and are

ready to migrate. The breeding places are often located in the higher
altitudes, and the adults migrate to the lowlands, many remaining along
the path to lay their eggs for the following year. In the fall the species

returns to old or selects new breeding grounds to deposit the over-

wintering eggs.

Fig. 37.—The pellucid grasshopper, Cam-
nula pellucida Scudder. Natural size. (Orig-
inal)
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Distribution.— This species is common throughout the State and
often becomes a serious pest in the central and southern parts, especially

in or near low hilly districts.

Food Plants.—The pellucid grasshopper is specially destructive to

grasses, including barley, oats and wheat. Alfalfa is seldom attacked.

Sugar beets and other field crops are sometimes seriously injured, a

special case of this kind occurring in Ventura County in the early sum-
mer of 1914.

THE LESSER MIGRATORY LOCUST 21

Melanoplus atlanis Riley

Description.—The adults are dull brownish with a row of distinct

dark spots along the middle of the wing covers, which are consider-

ably longer than the body. The dark bar on each side of the pro-

thorax is broken near its middle. The tip of the last abdominal
segment is pointed above with a notched apex. The average length is

about 1 inch.

Life History.—The eggs are deposited in a pod resembling a flask

just beneath the surface of the ground, each female laying from one
to four masses containing from twenty to thirty-six eggs in each.

The young hatch the following spring and maturity is reached in

from two to three months. Eggs are deposited in July and August
and during warm late seasons some of these hatch giving rise to an
imperfect second brood. It is migratory in habit and under favor-

able climatic conditions increases very rapidly, often becoming a

serious pest. It has no particular breeding ground.

Distribution.— This is a species which is widely dispersed and may
be found in all parts of the State.

Food Plants.—Like many others, this grasshopper attacks nearly
all kinds of cultivated and non-cultivated crops. Grasses, forage
crops as alfalfa, clover, timothy, garden crops like corn, muskmelon,
potatoes and watermelon are devoured.

THE TWO-STRIPED GRASSHOPPER
Melanoplus bivittatus (Say)

(Gryllus bivittatus Say)

Description.— This species varies considerably in size and color but
is usually olive green or dark brown and slightly over 1 inch long
and | inch wide at the base of the wings. There is a distinct yellow
stripe on each side of the dorsum from which the common name is

derived. The tibiae vary from yellow to red. It is decidedly more
robust than the other common species of the genus which are native

to the State.

Life History.— This form occasionally makes flights with other

species, but its attacks are usually local. It often becomes abundant
enough, however, to do much damage. It appears about March and

=4The Rocky Mountain locust, Melanoplus spretus Uhler, is taken sometimes in this
State on the eastern slope of the Sierra Nevada Mountains, but as it has never become
of economic importance a description is not included here.



44 INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA.

the sexes mate in July and August. Egg-laying begins the last of

A.ugus1 and continues through September and the early part of

October.

Distribution.— The two-striped grasshopper occurs throughout the

State, bu1 is more abundant in the interior valleys and the Sierra

foothills.

Food Plants.— Like many other species of this genus, the two-
striped grasshopper prefers green succulent vegetation as alfalfa,

clover, corn, rank weeds, oats, grass and other plants of similar char-

acter.

THE DEVASTATING GRASSHOPPER
Melanoplu8 devastator Scudder36

(Figs. 38, 39)

Description.— This is one of the smaller grasshoppers, averaging
about 1 inch in length. The general color is amber or brownish with
dark markings on the sides of the

prothorax and on the tegmina.

On the hind femora there are

three distinct dark spots and
dark tip. The hind tibiae are

distinctly bine at their bases,

gradually becoming amber to-

wards the tips. The hind or

true wings are transparent. The
antetnne are light amber. The
young are lighter in color and
usually without markings.

Life History. — This is par-
tially a migratory species which
at times works from the foothills

to the cultivated lands below.
The eggs are deposited in the

ground in the foothills, which
air the special breeding grounds.
Late in June the grasshoppers
often become very destructive
and though they feed mostly on
the grass of the ranges, fruit
trees and small crops in those
regions are often completely de-
stroyed. In the late summer and
fall the adults collect in the
breeding places and deposit their
eggs for the next year's broods.

Distribution. — This is the
most abundant of the destructive
grasshoppers and is found

Fig. 38.—The devasting grasshopper, Mel-
anoplua devastator Scudd. Slightly enlarged.
(Original I

i iriety (Melanoplus devastator conspiouus Scudd.) is somewhat larger than the
above with more i lounced black spots on the front wings.
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throughout the State. Serious attacks in the State date back as far as
1722. 26 It appears to be specially destructive in the San Joaquin and
Sacramento valleys.

Food Plants.— The
food plants of this pest

are about the same as for

most grasshoppers and
include grasses, foliage

of deciduous trees, culti-

vated and wild, as apple,

apricot, almond, peach,
pear, plum, prune and
quince, nearly all culti-

vated crops and succu-
lent vegetation, as

alfalfa, clover, corn,

grape, etc. Grain and
hay crops of barley, oat

and wheat often suffer

from the attacks, but
they are usually har- Fig. 39.__The conspicuous devastating grasshopper.
Vested before the grass- Melanoplus devastator conspicuus Scudd. Enlarged
hnnrw** ic o+ ifo ,rrtVc+ nearly twice. (Author's illustration, Mo. Bui. Cal.
lioppei IS at ItS WOrSt. Hort. Com.)

THE DIFFERENTIAL GRASSHOPPER
Melanoplus differentialis Thomas

(Fig. 40)

Description.— This is one of the larger grasshoppers, averaging
If inches from front to the tip of the tegmina or wing covers. It

Fig. 40.—The differential grasshopper, Melanoplus differentialis Thomas.
Natural size. (Author's illustration, Mo. Bui. Cal. Hort. Com.)

is a very beautifully colored insed when fully matured. The head,
thorax, abdomen and first two pairs of legs are amber or rich brown,
the sutures being dark. The wing covers are brownish gray and the
hind wings transparent. The hind femora are yellow marked with
black cross lines, while the tibiaa and tarsi vary from yellow to

""Sanderson, E. D., Ins. Pests, Farm, Garden and Orchard, p. 99, 1912.
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bright red. The former have black spots near the outer base. The
spines and daws arc black. The antennas are reddish with dusky
lips. The nymphs are green.

Life History.—Egg-lay ing begins about the middle of the summer.
The holes for Ihe eggs are drilled in the soil in bare and vacant

places, especially in alfalfa fields. From sixty to eighty eggs are

laid by each female. They are protected from winter rains and
freezes by an excretion of the female which makes the capsule con-

taining them waterproof. They begin to hatch in the warmer spring

months, appearing early in June and keep up their destructive work
until August. The young green nymphs, as they mature, acquire

wings and assume a yellowish tint, thus giving rise to the belief

that they are a distinct species. The largest brood appears early in

the summer, and the greatest amount of damage is done by the first

of August.

Distribution.— This species has a wide range throughout the State.

It has often been quite a serious pest, especially in the San Joaquin
Valley.

Food Plants.— The differential grasshopper prefers rank, green
vegetation and is especially destructive to alfalfa. Practically all

kinds of vegetable and truck crops are devoured, as beets, corn,

potatoes, etc. Orchard trees and grapevines are also attacked, the
trees and vines heing often completely defoliated and many killed.

THE RED-LEGGED GRASSHOPPER
Melanophis femur-rubrum (De Geer)

(Acridium femur-rubrum De Geer)

Description.— The adults vary from olive-green to dull brown and
have a row of dark specks along the middle of the wing covers, a
continuous black bar on each side of the prothorax and a yellow
line on each side of the body beneath the wings. The wing-covers

are but slightly longer than the body and the hind tibiae and tarsi

are almost always red with black spines. The tip of the last abdom-
inal segment of the male has a smooth rounded edge. The length
is about 1 inch and the width at the base of the wings | inch. The
young are light amber brown or yellowish.

Life History.—The eggs are laid in late September or October and
hatch the following spring. The adults mature in about two and
one-half months and have wings by the first of August. There is

but one brood a year. It is not a true migratory form, but some-
times gathers in swarms, which move with the winds much as do
migratory species.

Distribution.— This grasshopper occurs throughout the State.

Food Plants.— This insect prefers rank or succulent vegetation in
low places. It attacks alfalfa, clover, corn, grass, oat, barley, wheat
and other cultivated garden crops.

THE PALE-WINGED GRASSHOPPER
Melanophis uniformis Scudder

Description.— This species is characterized by the light uniformly
colored bodies, which vary from dark straw to amber. The wing
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covers are grayish. The tips of the hind femora have two long,
lateral, dark spots and there are usually indications of the three dark
blotches. The tibiae of the hind legs are very pale-blue. The length
of the adult is slightly over 1^ inches. The young are somewhat
lighter in color.

Life History.— This is a truly migratory species, being very restless

and hardly remaining long enough in one place to become harmful.
Within the State the first migrations occur in the San Joaquin Val-
ley in the Turlock and Newman districts during the early part of
June. 27 The swarms continue to move about through September.
The young reach maturity slowly and mating begins in August. The
eggs are deposited in October and November and hatch as soon as
the ground becomes warm the following spring.

Distribution.— It is especially abundant in the central San Joaquin
Valley, in the region southeast of Turlock, but the range comprises
much of the central part of the State.

Food Plants.— The hosts are practically the same as for the differ-

ential grasshopper, though it is not so destructive to the crops.

THE VALLEY GRASSHOPPER
CEdaleonotus enigma Scudder

(Fig. 41)

Description.— This is also one of the smaller species, the adults
being about 1 inch long and somewhat robust, The general color is rich

amber with reddish hue around the eyes. The dorsum and carinas of

the thorax are dark. The tegmina are mottled with black and dusky
spots. The antenna? and first two pairs of legs are concolorous with the
body, while the femora of the hind legs are richly marked with black

and the tibiae are

pale blue. The young
are nearly of the

same general color,

with the dark
markings less pro-

nounced.
Life History.—The

holes in which the

eggs are laid are us-

ually drilled in hard
or compact soil. The
eggs are laid regu-

larly and horizontally and cemented together, as well as being sur-
rounded with a liquid cement which renders the mass waterproof. The
young hatch the following spring, as soon as it becomes warm, and they
begin to reach maturity early in June. Pairing begins soon after and
eggs are deposited from August to October. There are two forms of
the adults, characterized by long and short wings. This species is very
prolific and does much damage. It is distinctly and regularly migra-
tory, but always on foot,

Fig. 41.—The valley grasshopper, CEdaleonotus enigma
Scudd. Enlarged twice. (Author's illustration, Mo. Bui.
Cal. Hort. Com.)

"Hunter, J. S., Bui. No. 170, Cal. Agrcl. Exp. Sta., p. 5, 1905.
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Distribution.— Tli is species is widely distributed throughout the

Stale, but is most abundant in the San Joaquin and Sacramento valleys.

Food Plants.— All forms of vegetation, including the foliage of

orchards and vineyards, uncultivated field crops, such as alfalfa, clover,

barley, oat, wheat, etc., and cultivated crops, such as vegetables, corn,

potatoes, etc., are attacked.

THE LARGE VAGRANT GRASSHOPPER
Schistocerca vaga (Scudder) 28

(Fig. 42)

Description.— This is a very large species attaining a length of

from 2 to 2^ inches. The general color is light brown with a light

longitudinal stripe on the dorsum and distinct dark spots on the

wing covers. The posterior tip of the pronotum forms a right angle.

Life History.—The vagrant grasshopper is non-migrator
ty and is

seldom found excepting -singly. The winter is passed in the adult and

Fil -The large vagrant grasshopper, Schistocerca vaga (Scudd. ). Sli

enlarged. (Original)
;-htly

not in the egg-stage as is the case of the more destructive species

already referred to. The eggs are laid in fields and pastures in the
spring about May and the young come to maturity by fall. There
is but one brood a year.

-*K>v to species of Schistocerca found in California. (By A. N. Caudell, Bur.
Ent. U. S. Dept. Agric.)

a. Lateral lobes of the pronotum distinctly marked along
the middle with a solid black longitudinal stripe vaga Scudder

Lateral lobes of the prothorax immaculate, without
solid longitudinal black stripe b

b. Pronotum with a median dorsal stripe which continues
more or less along the closed tegmina c

Pronotum without median dorsal stripe d
c. Posterior tibiae red venusta Scudder

Posterior tibiae not red alutacea (Harris)
d. General color greenish, the elytra almost or quite im-

maculate and the posterior tibiae red shoshone Thomas
General color brown, the elytra more or less distinctly

maculate and the posterior tibiae not red carinata Scudder
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Distribution.— This species appears to be limited to the southern
part of the State, but other species referred to in the footnote may
be found generally distributed in all parts of the State.

Fit 43.

—

Schistocerca vemista Scudd.
enlarged. (Original)

Slightly

Food Plants.—All of the members of the genus Schistocerca do
more or less damage, especially to orange, lemon and other fruit

trees, but they are seldom abundant enough to warrant control
measures.

-13CG4
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THYSANOPTERA (Order)

FRINGED WINGED INSECTS

THRIPS

The numerous species of the minute fringed-winged insects, known
as tli rips, are placed in a single order as given above. These insects,

though exceedingly small, may be readily observed by simply shak-

ing almost any flower, especially the sunflowers and their allies, into

the hand and observing the small yellowish or brownish slender

individuals crawling out in the palm of the hand. They hop and
fly very readily. The eggs are laid upon the outside, or within the

tissues of the plant. In the latter case the female inserts the egg
with her sharp ovipositor. The insects have direct, simple or incomplete

transformations, the larva? greatly resembling the adults. The larvae

of some species go into the ground for hibernation and pupation,

the adult insects emerging in the early spring. The mouth-parts

are modified so that the insects pierce or chafe rather than bite, and
due to their constant work and tremendous numbers are able to

accomplish very disastrous results. Some species work principally

upon the young buds and flowers, though they often do considerable

damage to fruits and foliage.

In this State thrips have been considered most serious pests, espe-

cially in the Sacramento and San Joaquin valleys, where thousands
of dollars have been spent in their control.

During the last two years, however, the amount of spraying has
been greatly reduced because many growers believed that the cost

did not warrant the benefits derived.

The control measures vary somewhat and are given under each
individual species.

Several species have been known to be attacked by internal

liymenopterous parasites, but the exact amount of this parasitism

for the various species is not well known.

THE WHEAT THRIPS 29

Frankliniella tritici (Fitch) (Family Thripidae)

[Euthrips tritici (Fitch)]

(Thrips tritici Fitch)

(Fig. 44)

Description.— The adults of this species are noticeably longer than
any of the other common species. The color is amber or brownish and
the head and thorax are distinctly yellow or orange-colored, which make
it easily recognized at once with the naked eye. The eggs are very
minute, globular and red. The young greatly resemble the adults, but
are much smaller and a little paler.

Life History.— The life history of this species is practically the

same as for the bean thrips.

Nature of Work.— Besides causing the small discolored spots on
the foliage, this species is very destructive to the pistils of the flowers

2l)This species is also known as the flew-' grain and strawberry thrips and is the
common alfalfa thrips of California.
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of many plants, but especially the strawberry. It also feeds upon the

fruit of the orange, causing a russeting, as does the citrus red spider.

Fig. 44.—Alfalfa leaves showing wheat thrips Franklinlella tritici
(Fitch), and the discolorations caused by their work. Enlarged three
times. (Original)

Distribution.— This is one of the most abundant species throughout
the entire State. It is specially common in alfalfa fields.

Food Plants.—Alfalfa, grass, lilac, manzanita, orange, rose, Cali-

fornia sage, and strawberry are recorded as hosts of this thrips.

Control.— Control measures for this thrips are the same as recom-
mended for the bean and citrus thrips, depending upon the host

attacked.

THE BEAN THRIPS
Heliothrips fasciatus Pergande (Family Thripidse)

(Figs. 45, 46)

Description.—The adult insect is black with head and thorax dark
brown ; antenna? are whitish with tips dark ; legs are black and yellow

;

front wings are blackish with white base; posterior wings uniformly
yellow with dark fringes. The young stages are lighter in appearance
than the adult.

Life History.—According to Mr. H. M. Russell the insects hiber-

nate in the adult stage only, under leaves, rubbish, etc. They begin to

emerge about January and immediately commence egg-laying. The
eggs are inserted in the leaves or tender stems. The young begin feed-
ing soon after hatching. When ready to pupate the larvae seek shelter

under rubbish or in the ground, where the nymphal stage is completed
and the adults emerge. There is an overlapping of broods, so that
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during the summer months all stages may be found. A complete life

cycle from egg to adult occupies about two months. The adults begin

to hibernate during the months of October, November and December.

Fig. 45.- -The bean thrips, Heliothrips fasciatus Perg.
Russell, U. S. Dept. Agric.)

Greatly enlarged. (After

Nature of Work.— The thrips chafe the epidermis of the foliage

and fruit, causing a discoloration which assumes a whitish yellow-mot-
tled effect on the foliage and a russety or scabby appearance upon the

fruit. Infested plants are stunted or their foliage dropped prematurely
by severe infestations.

Distribution.— The bean thrips are distributed throughout the
entire State. It was first collected by Geo. W. Harney, present
horticultural commissioner of Yuba County, in 1894.

Food Plants.—Due to its large numbers this thrips is often quite

damaging and may prove a serious pest to any of the following plants

:

Alfalfa, bean, beet, Bidcns pilosa, clover, Chenopodium murale, cotton,

hawkseed (Crepis), Eunanvs brevipes, Euryptera lucida, cudweed
I Gnaphalium californicum), wild heliotrope, lettuce, California four-

o'clock (Mirabilis californica) , nasturtium, tree tobacco (Nicotiana
glauca), orange, pea, peach, pear, wire grass {Polygonum aviculare),

radish, sow-thistle, Tacsonia mollissima, tulip, turnip, and mullein
{Verbascum virgatum)

.

Control.—Like mites, thrips are very difficult to control because
of their large numbers, exceedingly small size and the tender plants
which they infest. Many sprays will readily kill them, because of their

small size, but the nature of the host plant does not always permit of
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such treatment. Tobacco decoctions and lime-sulphur or oil emulsions

give very good results. The following formula is recommended by
J. R. Watson30

:

Commercial lime-sulphur (33° Bauine) 5^ gallons
"Black Leaf 40" (tobacco decoction) 14 fluid ounces
Water 200 gallons

The addition of one part of "black leaf 40" to two thousand parts

of an oil emulsion or a miscible oil spray will also give good results.

On orange trees use the sprays recommended for the citrus thrips.

Fig. 46.—Bean leaves showing the work of the bean thrips, Heliothrips
fasciatus Perg. Natural size. (Original)

To any spray a spreader composed of 4 gallons of flour paste (1 pound
of flour to each gallon of water, dissolved to make a paste) to every 100
gallons will greatly aid and give much better results than if used alone.

Natural Enemy.—A single internal hymenopterous parasite (Thrip-

octenus russclli Crawford) has been reared from this species in Cali-

fornia by H. M. Russell and J. E. Graf. 31

THE GREENHOUSE THRIPS

Heliothrips hamorrhoidalis Bouche (Family Thripidse)

(Fig. 47)

Description.— The adult insect is characterized by having the

antennae eight-segmented and twice as long as the head, while the

surface of the body is distinctly reticulated. The abdomen is yel-

lowish brown, with head and thorax dark brown and antenna?, legs

and wings colorless. The eggs are very minute, colorless and bean-

shaped. The first hatched young are colorless with seven-jointed

antennas. As they grow older the color becomes darker until the

30Rept. Fla. Agrcl. Exp. Sta., pp. 61-62, 1912.
3ITech. Ser. No. 23, Pt. II, Bur. Bnt. U. S. Dept. Agric, 1912.
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head and thorax are dark brown and the abdomen yellowish brown
with lighter anal end. The antennae also become eight-jointed.

Life History.— The small eggs are inserted into the epidermis of

Ihf leaves usually on the undersides, in the spring, each female lay-

ing from ten to twenty. They hatch in about ten days. The larval

and pupal stages cover a period of from four to six weeks. All

stages arc very active and feed upon the flowers and foliage. There
arc many generations a year.

Nature of Work.— The work of this species is practically the same
as thai of the bean thrips.

Fig. 47.—Orange at right showing the work of the greenhouse thrips, Heliothrips
Kwmorrhoidalis Bouche. (After Quayle, Cal. Agrcl. Exp. Sta.)

Distribution.—It occurs in greenhouses throughout the State and
is also abundant in the open, especially in the central and southern
parts of the State.

Food Plants.—Avocado, azalea, begonia, calla, Cattleya, cherry,
citron, cocoa, croton, dahlia, ferns, fig, fuchsia, grape, grapefruit,
kola, laurel, laurestinus, lemon, lilies, mango, maple, orange, Norfolk
Island pine, palms, Pellcea hastata, phlox, pink, smilax, verbena, Vibur-
num and undoubtedly many other plants are attacked by this species.

Control.— Control measures are the same as for the bean and citrus
thrips, depending upon the nature of the host.

THE CITRUS THRIPS
Scirtothrips citri (Moulton) (Family Thripidae)

(Euthrips citri Moulton)

(Fig. 48)

Description.—The adult thrips are orange-yellow in color, with
the thorax and the second antennal segment orange-brown. They are
very minute, so small as to be scarcely observed by the average orchard-
ist, being less than 1-30 inch in length and 1-100 inch in width.

Life History.—The winter is spent in the adult form or as eggs in
the plant tissues. The thrips become especially abundant about the
time the citrus trees are in bloom and begin their work as soon as
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the petals fall and continue throughout the summer. The eggs are
laid from May to August, hatching in six or ten days. The larvae

greatly resemble the adults, but are at first somewhat lighter in

color. In from six to eight days they change into the pupal stage, and
in another three to five days become adult insects. The entire life

cycle, from the laying of the egg to the beginning of the egg-laying of

the adults of the second generation is about twenty days. There are
from eight to ten generations a year in the San Joaquin Valley, as esti-

mated by Jones and Horton.

Nature of Work.—The presence of this insect is usually ascertained
by the work, which consists in scarring the fruit in such a way as to

form nearly regular circles around the stem and blossom ends, although

Fig. 48.—Oranges showing the work of the citrus thrips, Scirtothrips citri
(Moulton). (U. S. Dept. Agric.)

these scars may extend almost over the entire surface. They also cause
a characteristic crinkling and thickening of the young citrus foliage, by
attacking the leaves just as the buds are unfolding.

Distribution.—Up to the present time the distribution of the citrus

thrips is limited to the citrus sections in the San Joaquin Valley, along
the western border of the Sierra foothills. This includes the Porterville

and Bakersfield citrus belts.

Food Plants.—Apricot, citron, dock, grape, grapefruit, lemon, olive,

orange, pear, pepper tree, pomegranate, purslane, raspberry, rose,

Solatium, umbrella tree and willow are known food plants.

Control.—So far the best results in controlling the citrus thrips
have come from spraying, experiments being conducted in California
and Arizona with very good results. Two sprays were used in the
work, lime-sulphur diluted at the rate of one part to eighty parts of

water and tobacco extract (40 per cent nicotine), diluted one part to

eighteen hundred parts of water. The lime-sulphur causes slight burn-
ings, but otherwise is as effectual and much less expensive than the
tobacco extract. Four applications are recommended: the first just

after most of the petals have fallen ; the second in ten or fifteen days
after the first ; the third from three to four weeks after the second, and
the fourth during the months of August or September, when the thrips
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are numerous on the foliage. In spraying for this insect it is advisable

to use angle nozzles and from 175 to 200 pounds pressure, care being

taken that every portion of the tree is thoroughly drenched. The spray-

ing for this species in California, however, has not proven profitable

enough to justify its continuance, except in nurseries.

THE ONION THRIPS

Thrips tabaci Lindeman (Family Thripidse)

Description.— The adult female is pale yellow in color with an
elongated dusky spot on the dorsal surface of the middle thoracic seg-

ment . The length of the body varies from -fa to -jV inch. The eyes are

brown, while the antennae and legs are dusky. The wings are faintly

yellowish, their fringes being dusky. The antennae are seven jointed.

The male larvae are somewhat smaller than the female and of a

darker color and often with a greenish tint. The eyes are red.

Life History.—The life history is practically the same as that of

the bean thrips.

Nature of Work.— The constant chafing of the thrips upon the

leaves produces countless numbers of small white or silvery spots which
are very noticeable. The growth of the plant is often stunted by the

attacks.

Distribution.— This species is generally distributed throughout the

entire State. It is often very troublesome to onion growers in the warm
interior valleys and in the Imperial Valley.

Food Plants.— The onion thrips is especially destructive to onions
grown for seed. It damages the seed buds before the seeds have hard-
ened and in many instances causes a complete failure of the seed crop.

It is also destructive to cabbage, fruit trees, grass, muskmelon, pigweed,
sunflower and many truck crops.

Control.— The remedies are the same as for the bean thrips.

Natural Enemy.—The internal hymenopterous parasite, Triph-
octt nus russelli Crawford, has also been reared from this species. 32

THE PEAR THRIPS
Twniothrips pyri (Daniel) (Family Thripidae)

(Euthrips pyri Daniel)

(Fig. 49)

Description.—The eggs are very minute, white and bean-shaped.
They are embedded in the tender tissues of the host, The first born
larvae are white, with distinct red eyes, and move slowly. They are often
very thick on the trees and are known as "white thrips." Pupation
takes place in the ground, the pupae being white and seldom met with
except by careful investigation. The adult insect is dark in color, vary-
ing from an amber to a dark brown or almost black and about 1-20 inch
long. The presence of this species is usually told by ravages on the
tender tissues of the expanding flowers and leaf buds' and later by the
attacks on the young fruit, In badly infested orchards the buds 'often
fail to open and the whole orchard may present a brown fire-swept

"Russell, TI. M., Tech. Ser. M. 23, Pt. II, Bur. Ent. U. S. Dept. Agric, 1912.



INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA. 57

appearance. The fruit may be scabbed and curled or otherwise deformed
by the constant chafing.

Life History.—As stated above, the eggs are inserted in the stem,

leaf or small fruits of the host. They hatch in from four to five days,

the larvas or "white thrips" beginning to feed at once and to do
damage. When full grown, which takes from two to three weeks, these

drop to the ground and after penetrating several inches enclose them-
selves in a small earthen cell, where they remain throughout the trans-

forming or pupal period. This period usually begins about September
and continues throughout the months of October, November and
December, when adult insects are formed. These remain in the ground
until February before emerging. The transformation from the larval

to the adult stage occupies several months, the slow growth being prob-

ably due to the cold winter season.

Nature of Work.— The chief injury by this species is to the blos-

soms, so many of which may be destroyed as to greatly reduce or entirely

eliminate the crop.

Distribution.—According to Paul R. Jones, formerly in charge of

the pear thrips investigations in California for the United States Depart-
ment of Agriculture, the pear thrips are now reported only in parts of

the following counties: Ala-

meda, Contra Costa, Napa, ^
Sacramento, San Benito, San
Joaquin, Santa Clara, Solano,

Sonoma and Yolo.

Food Plants.— This insect

is particularly a deciduous
tree pest and works great
damage to the leaf and flower
buds, as well as to the young
fnm"+ TIio inifiol ^omo «Q ic Fig

-
49

-

— The pear thrips, Taniothrips pyri
irillt. lUe initial damage IS (Daniel). Head and tip of the abdomen. (After
done just before or after Mouiton, u. s. Dept. Agric.)

blossoming time. The pear suffers probably more than any other tree
due to ravages of this insect, although prunes and plums are also
severely attacked. Almonds, apricots and peaches also receive serious
damage some seasons. The following are other hosts of this pest:
apple, cherry, fig, grape and English walnut.

Control. 33— Government Formula: The formula which has given
the best results is made up of the 3 per cent distillate oil emulsion, to
which is added from 1 per cent to If per cent of tobacco extract No. 1

(black leaf containing 2.75 per cent nicotine) or tobacco extract No. 2
(sulphate of nicotine or black leaf 40), which is 40 per cent nicotine,
at the rate of 1 part to from 1,500 to 2,000 parts of the spray mixture.
The distillate oil emulsion may be obtained from several dealers in
chemical and spraying supplies, or may be made at home. By the
use of the home-made emulsion, a considerable proportion of the cost
of spraying is often saved, and, what is more important, the quality
of the emulsion is above reproach, when good materials are properly
used in its manufacture and the emulsion properly made.

S3By Paul R. Jones, San Jose, Cal.
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Since the publication of the government circulars on this insect

there has been a great improvement of commercial or proprietary

miscible oils and emulsions, so that at the present time if the grower
does not desire to make his own distillate oil emulsion he is able to

select from three or four commercial products put out by reliable

companies, and which are uniform in quality and which can be easily

emulsified. These proprietary products are divided into two main
groups: those of a mechanical type of emulsion similar to the stock

home-made emulsions and running about 60 per cent oil, and those of

the miscible oil type running from 85 to 88 per cent oil, besides con-

taining a certain amount of phenols, which also have insecticidal

value, and which many people claim act as a deterrent for the thrips.

Those commercial preparations which run 60 per cent oil should be
diluted to get a 3 per cent emulsion at the rate of 10 gallons per 200
gallon tank, while those of the miscible oil type, analyzing 85 to 89
per cent hydro-carbon oils and including 1 to 3 per cent phenols,
should be used as advised by the companies making them. When
used against adults the usual dilution of this t.ype of oil sprays is 5

gallons per 200-gallon tank, combined with black leaf 40, 1-1,600,

and from 3 to 4 gallons with the nicotine when used against larva?.

Many of the miscible oils are made from a more penetrating oil

than can be obtained by the average grower for making the home-
made distillate oil emulsions, and in cases of severe thrips infestation

will give better penetration, especially when used against adults
when the buds are only slightly open.

The relative costs between home-made and proprietary insecticides,

where the labor is not taken into consideration, is in favor of the
home-made preparation. Home-made distillate oil emulsions run
from 55c to 65c per 200-gallon tank, besides the quantity of nicotine.

In the cheapest of the high-class commercial mixtures the cost runs
from 75c to $1.50 per 200-gallon tank besides the quantity of nicotine
used. One disadvantage home-made distillate oil emulsion has is that
if any is left over the next year it is practically worthless on account
of breaking down, whereas the commercial product can be kept
indefinitely.

Oftentimes a saprophytic fungus, commonly knoAvn as one of the
blue molds, becomes very injurious in the pear buds following the
attack of the adult thrips, which have caused the buds to drip or
bleed. When this is present, a fungicide in the form of atomic or
milled sulphur, at the rate of 20 to 24 pounds per 200-gallon tank, can
be added to the Distillate Oil Emulsion-Tobacco, or Miscible Oil-
Tobacco mixture. The sulphur will prevent and stop the spread of
the blue mold, which often causes as much damage as the trips them-
selves.

In spraying for the larva* or white thrips, a still greater combina-
tion can be used with advantage, as the time of application of this
treatment usually falls at the time when the first codlin-moth applica-
tion should be made on pears. For thrips larvas, codlin-moth and
pear scab use the above formula with the addition of 4 pounds of
arsenate of lead per 100 gallons of mixture.
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HEMIPTERA (Order)

HALF-WINGED INSECTS

CICADAS, LEAF-HOPPERS, TREE-HOPPERS, PLANT LICE, SCALE INSECTS,

WHITE FLIES AND TRUE BUGS

This is the sixth largest order in the number of species, and is one of

the most destructive orders of insects. There are nearly twenty thou-

sand known species. The front wings of the members of one of the

suborders are thickened at the base, the tips being membranous and
overlapping and appearing like half wings. This peculiarity probably
gave rise to the name Hemiptera, which was applied to the whole order,

though the majority of the members do not have such wings and many
have no wings at all. The mouth-parts are constructed for piercing and
sucking and never for chewing. The transformations or metamorphoses
are incomplete, the young or nymphs differing from the adults chiefly

in the lack of the development of sexual organs.

The order Hemiptera is usually divided into the three following sub-

orders: Homoptera, Heteroptera and Parasita or Anoplura, only the

first two of which will be considered.

HOMOPTERA (Suborder)

This suborder includes many insects which are quite destructive to

plant life. "Whenever wings are present they are held roof-like over the

body and may or may not be membranous. The front of the head is

bent under the body, so as to touch the bases of the front coxae. In the

families, Psyllidce, Aphididce, Coccidce and Aleyrodidce, however, the

head is so fused with the thorax that one cannot demonstrate that it

touches the coxae.

The families of this suborder are

:

Fulgoridce (Lantern flies)

Cicadidce (Cicadas or Harvest flies)

Cercopidce (Spittle insects)

MembracidcB (Tree-hoppers)

Jassidce (Leaf-hoppers)

Psyllidce (Jumping plant lice)

Aphididce (Plant lice)

Coccidce (Scale insects)

Aleyrodidce (Mealy wings or White flies)

As the Fulgoridce and the Cercopidce are of little or no economic
importance in California they will not be considered in this work.

CICADIDM (Family)

CICADAS

The cicadas are well-known insects, being commonly called harvest

flies or locusts. The proboscis rises plainly from the head; there are

three ocelli present ; the males have musical organs ; the feet have three

segments and the antennae are very small and bristle-like. The eggs are

laid by the female in small twigs, punctures being made by the ovi-
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positor for their insertion. The only dam-

age is caused by these egg-punctures The

young larvse hatch within a Few weeks and

live throughout their entire existence

under the ground, where they remain for

two or more years, depending upon the

species: the so-called seventeen-year

locusts require exactly seventeen years in

which to transform from the egg to the

adult. The nymphal stage is passed in a

small cell, also in the earth. When ready

to change into the adult the nymph leaves

the ground and crawls up some tree or

shrub, where the back is split and the

adult issues. In the Middle and Eastern

States these insects appear in such great

numbers during certain years as to become

quite serious pests, their depredations

sometimes being known as plagues. There

are many species in California, though

none of them are nearly as destructive as

the seventeen-year locusts or the periodical

cicada of the Eastern States. In fact, they

are of very slight consequence here.

THE NET-WINGED CICADA

Platypedia areolata Uhler

(Fig. 50)

Description. — The adults are quite

variable in color, but are usually dark-

gray or nearly black with orange or yel-

low markings on the head and thorax.

The mesothorax and metathorax are often

entirely yellow, but more often only the

sides are so colored. There is usually a

longitudinal yellow line on the dorsum, a

narrow yellow line across the front of the

prothorax and a wide line of the same
color between the mesothorax and meta-

thorax. The legs are dark or light amber,

the antenna? dark and the eyes black. The
front margin of the front wings are bowed
as much as the hind margin. The wings
are widest near the tips and hyaline with
yellowish base. The average length is

about | inch.

Life History.—The life history of this

species is not known, other than that the
, ., . , . ,, Fig-. 50.—The net-winged Ci-

eggS are laid in punctures made in the cada, Platypedia areolata Uhler.

limivs hv thp fprnnlps in thp cnnnv nnrl Upper picture shows femaleiimns n\ me iemaies in me spring ana twice enlarged. Lower picture
early summer and that the larval and shows females and egg punc-

_i . „ , • ,, ^ tu res on peach twig. Natural
pupal stages are spent in the ground. size. (Original)
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Nature of Work.— The damage consists in making the egg-punc-
tures in the small twigs, which so weakens them that they break.

Fig. 50 shows some of these egg-punctures.

Distribution.— This cicada occurs in the central and northern parts

of the State, having been taken in the Santa Clara and Sacramento
valleys.

Hosts.—Mr. Geo. P. Weldon collected numbers of the females lay-

ing eggs in olive branches at Chico, Butte County. It also punctures the

limbs of peach and other fruit trees.

Control.—The extent of injury does not usually warrant any con-

trol measures. However, should this be the case the only recourse would
be to prune out and burn the twigs containing the eggs before they

hatch.

MEMBRACIDvE (Family)

TREE-HOPPERS

The membracids are rather small insects, generally characterized by
the prolongation of the prothorax, which covers nearly the entire abdo-

men. The antennre are minute and bristle-like; the beak is plainly

inserted in the head and the feet have three segments. The most com-
mon species of this family in California is the buffalo tree-hopper.

THE BUFFALO TREE-HOPPER
Ceresa bubaltis Fabricius

Description.— The adults are small, oddly-shaped, light green hop-
pers, from | to f inch long and with a horn-like projection on each front

margin of the prothorax. The eggs are transparently white, smooth,

long, cylindrical, rounded at one end and tapering towards the other

and about 1-17 inch long. They are inserted obliquely beneath the bark
by the sharp ovipositor in groups of from six to twelve. . The nymphs
are light green and greatly resemble the adults, but are spiny, flattened

and much smaller. When disturbed the insects hop quickly.

Life History.— The eggs are deposited into incisions cut in the

upper surface of the bark of small branches from July to October and
hatch in April, May or June. The young nymphs feed primarily upon
grasses and weeds in or around the orchards and reach maturity in time
to deposit eggs in the fall. There is but one brood a year.

Nature of Work.—The damage is done by the females in making the

incisions in the twigs for egg-laying. They usually select young growth
from two to three years old, and, as hundreds of incisions may be made
by a single female, young trees are often entirely killed. As the egg
scars heal roughened areas form upon the limbs, producing a knotty
appearance.

Distribution.— This hopper occurs in limited numbers throughout
the State, but so far has not proven serious in any locality.

Food Plants.— The insects feed upon many kinds of grasses and
succulent vegetation, but the principal damage is done in making the

egg-punctures in the limbs of various trees, including the following:
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apple, cherry, Primus andersoni, wild thorn (Crataegus tomentosa) and
willow.

Control.—As the young feed upon vegetation allowed to grow in

or around the orchards, it is important to practice clean culture, begin-

ning not later than the last of April and continuing throughout the

summer. The grass and weeds along the fences should also be destroyed.

Pruning out the punctured branches during the winter will do much to

reduce the spring brood.

Natural Enemies.—Two hymenopterous parasites. Cosmocoma sp.

and Tricliogramma ceresarum Ashm. 34 have been reared from the eggs

of the buffalo tree-hopper. Neither of these, however, have been
reported in this State.

JASSIDvE (Family)

LEAF-HOPPERS

The leaf-hoppers are rather small insects and especially active,

being able to jump so quickly that they are sometimes called "sharp-
shooters." They resemble somewhat the tree-hoppers but do not

have the curious raised prothorax extending back over the abdomen.
The hind tibiae are armed below with two rows
of spines. The members of the family are

exceedingly numerous and may be found upon
many kinds of vegetation.

THE APPLE LEAF-HOPPER
Empoasca mail LeBaron35

(Fig. 51)

Description.—The adults are light yellow-
ish-green with lighter spots on the dorsum of

the head and a row on the front margin of the

pronotum. TJie length is about | inch. The
nymphs are very pale and distinguished
from the adults by the absence of fully-

developed wings. The eggs are white, elon-

gate, slightly curved and about 1-40 inch
long.

Life History.—The winter is passed in

both the egg and adult stages. The winter
eggs are laid in the fall and are inserted just

beneath the bark of two- or three-year-old
wood. Small swellings on the surface mark
the position of the eggs. Hatching begins in

the early spring and the young at once begin
to feed upon the leaves. On reaching ma-
turity in about a month the summer broods begin to deposit eggs, which
are inserted in the softer tissues of the petioles and larger veins of the

"Insect Life VII, pp. 12-13, 1894.

"The rose leaf-hopper, Empoa rosw (Linn.), is quite abundant on roses and often
does considerable damage to the foliage of apple and pear trees in this state.
(Fig. 52). Mr. Leroy Childs also reports this species injurious to fruit trees in Oregon.
Specimens for the illustration were received from him.

Fig. 51.—Adult of the
apple leaf -hop per, Em-
poasca mali LeB. Greatly
enlarged. (After Forbes)
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leaves, especially of apple and alfalfa. There are from three to four
broods a year. The adults hibernate in sheltered places, under leaves,

in the grass and weeds.

Nature of Work.—During the summer and fall months the leaf-

hoppers often become exceedingly abundant, and do much damage by
attacking the new growth at the tips of the branches, causing the leaves

to turn yellow and curl, and thereby stunting and producing under-
sized trees. Young nursery trees suffer most. On older trees they work
usually upon the undersides of the leaves.

Distribution.— This leaf-hopper is apparently limited in its distri-

bution in the State.

Food Plants.—Though the apple leaf-hopper is primarily a nursery
pest, affecting especially apple trees, a large number of plants are

attacked, including alfalfa, bean, birch, blackberry, box-elder, buckeye,

buckthorn, buckwheat, ca-

naigre, celery, cherry, choke-

cherry, clover, corn, cotton-

wood, currant, dahlia, elm,

gooseberry, grape, grass,
hazelnut, hemp, hollyhock,

jimpson weed, linden, maple,
oak, oat, pear, plum, potato,

raspberry, rhubarb, rose,

snowball, sugar beet, sumach,
syringa and black walnut.

Control.—The most effec-

tive time to control the apple
leaf-hopper is when it is in

the nymphal stage, in the

spring and summer months.
Kerosene emulsion and to-

bacco decoction ("black leaf

40," 1 pint to 100 gallons of

water) give good results if

applied before the leaves

become curled and afford

protection for the hoppers.
Nursery trees may be readily

cleaned by bending the twigs
and dipping the infested tips

in a bucket containing one
of the above solutions. June and July are the best months for treat-
ment. Sticky shields and hopper-dozers are also valuable in capturing
the hoppers in nurseries. Clean culture should be practiced in the
orchards and nurseries to eliminate as far as possible all weeds and
grasses which serve as food plants.

Natural Enemies.— The most effective natural enemy here is the
small dark bug (Triphleps tristicolor White), which preys upon the
nymphs by puncturing their bodies and extracting the contents.
The larvae of the green lacewings also prey upon the young hoppers.

Fig. 52.—The rose leaf-hopper, Empoa rosce
(Linn.). Adults on an apple leaf, which shows
their characteristic work. (Original)
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THE BEET LEAF-HOPPER
Eutettix hurlln Baker36

(Fig. 53)

Description.—The adults are very small, pale yellowish-green or

almost white. The eggs are elongated, slightly curved, tapering at one

end and white. They are inserted into the leaf stems. The nymphs are

pale creamy-white with darker markings on the dorsum.

Life History.—The females appear in the beet fields in June and
begin egg-laying the last of the month and continue until late in August.

The eggs are usually thrust singly into

the tissues of the leaf petioles, where
they are often placed close together.

The eggs hatch in about two weeks
and the young begin to appear the

first part of July and continue in evi-

dence until September. By the last

of July adults appear, in which stage

the winter is passed.

Nature of Work. — The "curly-
leaf" of the sugar beets is thought to

be caused or transmitted by this leaf-

hopper. The veins of the leaves

Fig. 53.—The beet leaf-hopper, thicken, nipple-like swellings appear
Entettix teneiia Baker. Nymph and on them and the leaves become
adult greatly enlarged. (After Ball)

severely curled and folded. In bad
cases the entire plants die, while in mild cases recovery is slow and the

the quality of the beets very poor.

Distribution.—The species has been found in the central part of

the State, in the southern part, at Chino, San Bernardino County, 37 and
at San Diego County. It occurs widely over the State.

Food Plants.—Dr. Ball records the following hosts: Atriplex,
sugar beets, Russian thistle, sea blite and Sarcobatus.

Control.— Control measures are somewhat difficult. The applica-

tion of a dilute oil emulsion spray, to which § of a pint of 40 per cent

nicotine sulphate to every 100 gallons is added, will give good results

if applied as soon as the young begin to appear. Low hopper-dozers
will give fairly good results if used often. Early planting, to insure an
early vigorous top, enables the plants to more successfully resist attacks.

So far as known nothing tried has justified the cost.

THE GRAPE LEAF-HOPPER
Erythroneura comes (Say)

i Typhlocyba pomes Say)

(Fig. 54)

Description.— The adults are very small, being scarcely more than
£ inch long. The color is somewhat variable. During the summer they
appear light yellow with the wing-covers mottled with faint red spots.

As the season advances the red areas increase in size until winter, the

[•:. D., Bui. No. 66, pt. IV, Bur. Ent. U. S. Dept. Agric., 1909.
"Ball, E. D., Bui. No. 66, pt. IV, Bur. Ent. U. S. Dept. Agric, pp. 36 and 47, 1914.
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body becomes dark red. The young. are white or light yellow with very
faint red spots. The eggs are very small, semi-transparent, bean-shaped
and about 1-34 inch long.

Life History.—According to Professor H. J. Quayle, the eggs are

inserted just beneath the epidermis on the underside of the grape leaves

and hatch in from fifteen to twenty days. The young nymphs begin
at once to feed upon the first appearing foliage, by extracting the juices

from the leaves with the sharp beaks. There are two broods a year:
winter and summer. The adults of the former hibernate and begin
feeding upon the first foliage in the spring.

During May they begin egg-laying, which
gives rise to the summer brood. This brood
grows very rapidly and lays eggs within a few
weeks, dying off in the fall. Their eggs give

rise to the coming winter brood. Thus the

destruction may begin in May and end only
when all of the leaves have fallen.

Nature of Work.—The young and adult
hoppers feed upon the undersides of the

leaves, causing them to turn yellow or brown
and to fall prematurely. In cases of severe

infestation so many of the leaves may fall as

to prevent the ripening of the crop.

Distribution.— This hopper occurs through-
out all of the vine-growing sections of the

State, and is especially abundant in the San
Joaquin and Sacramento valleys.

Food Plants. — The principal and prac-
tically the only host during the summer
months is the foliage of various kinds of

grapes, but during the winter such low-grow-
ing succulent plants as alfalfa, clover, filaree, grasses, mustard and
ragweed are attacked, while in the spring the foliage of beech, black-

berry, burdock, catnip, currant, dewberry, gooseberry, grasses, maple,
raspberry, strawberry and Virginia creeper become food plants.

Control.—Spraying should be done when the hoppers are in the
nymphal stage, about the last of May or the first of June. A spray con-

taining .02 of one per cent nicotine or a nicotine-soap spray ("black
leaf 40," 1 pint, soap 4 pounds, water 200 gallons) gives good results

if applied under from 150 to 200 pounds pressure as a coarse driving
spray. Screen cages, large enough to cover a vine, with a bottom to fit

around the trunk, one open side and smeared on the inside with crude
oil, may be placed over the vine with the open side facing the wind.
Upon jarring the vines through the slit the excited hoppers, in trying
to escape, are caught in the oil on the sides and bottom. In this way
large numbers are caught. To be of any value this method must be
used in the spring, before egg-laying begins. Specially constructed
suction devices for drawing in the hoppers by air currents have also

been tried in the San Joaquin Valley, but without financial success.

Clean culture to eliminate all food plants in the vineyard and around
the edges should not be neglected in the fight to control this pest.

Fig. 54.—The grape leaf-
hopper. Erythroneura comes
(Say). Adult female, sum-
mer form. Natural size
shown by line at the right.
(After Johnson)

-13664
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Natural Enemies.— So far no internal parasites of this pest are

known. The larvae of the California green lacewing (Chrysopa cali-

fornica Coq.) devour the young nymphs. Ladybird beetles also prey

upon the young, but are of little consequence in the matter of control.

THE BLUE SHARPSHOOTER
Tettigoniella circellata (Baker)

( Tettigonia circellata Bakei')

(Fig. 55)

Description.— The color of the adults varies from dark-green to deep

bluish-green with bright blue markings on the head and sometimes on

the wings and venter. The legs,

abdomen and scutellum are light

yellow or orange. The tip and base

of the ventral surface of the abdo-

men are often blue. There are black

markings on the head, thorax, scutel-

lum and bases of the front wings,

the veins of which are also black.

The hind wings are smoky or black.

The length averages £ inch. The
immature forms are light green.

Life History.—The life history of
this species has never been worked „.„„„,,_,_,

i ,, o,. ml t ,. Fig. 55.—The blue sharpshooter,
OUt tor this State. The adults Tettigoniella circellata (Baker). En-
appear early in the spring, and con- lar&ed three times. (Original)

tinue to breed throughout the summer. The insect is quite prolific and
is often responsible for much damage to crops in California.

Nature of Work.— The young and adults feed upon the foliage,

extracting the juices with their small, sharp rostrums or beaks, thus
causing yellow, sickly-looking plants, which are sometimes greatly
weakened or stunted by their attacks.

Distribution.— The blue sharpshooter occurs throughout the State
and is most abundant in the central and southern parts.

Food Plants.— This species is a very general feeder, attacking a
great many plants. Among those recorded are: blackberry, elder,

grape, hollyhock, lemon, orange, raspberry and sunflower. On grape-
vines it is sometimes more destructive than is the grape leaf-hopper.

Control.—The control measures are the same as for the grape leaf-

hopper.

PSYLLID^ (Family)

JUMPING PLANT LICE

The adults of the members of this family greatly resemble minute
cicadas and also appear somewhat like large winged plant lice. They
differ from the former in having the proboscis rising from the mid-
dle of the sternum and being much smaller, and from the latter in
having the hind femora greatly developed, enabling them to jump
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freely. The nymphs are also characterized by having large and
conspicuous wing pads. Like the plant lice they feed upon the

tender foliage and bark of various plants.

THE PEAR PSYLLA
Psylla pyricola Forster38

(Psylla pyri Curtis)

Description.—There are two distinct forms of this species, a sum-
mer and winter. The adults of the summer form are light orange
to reddish in color with darker markings. The antennae are slender

and one and one-half times as long as the width of the head. The
legs are slender with or without basal spurs on the hind tibiae. The
wings are transparent. The length to the tips of folded wings of

the female is 1-9 inch and less for the male. The adults of the

winter form are larger and darker in color, varying from dark
reddish-brown to black. The length to tips of folded wings of the

female is 1-6 inch and 1-7 inch for the male. The eggs are light

yellow, elliptical with short pedicel at the large end for attachment
and a slender projection at the small upper end.

Life History.—The eggs are deposited singly in rows of from five

to ten in cracks or crevices in the bark or at the bases of the terminal
buds of the previous year's growth. They are laid in April and
May and hatch in from one to four weeks after deposition. The
first young are light yellow with red eyes and three-jointed antennae.

When full-grown the nymphs are light yellowish brown or amber
with dark wing pads and with long marginal body spines. The
adult stage is reached within about a month after the eggs are laid.

The last brood in the fall hibernates in the adult stage in cracks
in the bark, under the bark, in rubbish, etc., and begins egg-laying in the

early spring. There are four broods a year.

Nature of Work.—Due to the large numbers which may occur on
a tree at one time, serious damage is often done by this insect. The
leaves are curled, turn yellow and may drop, and if the attacks

continue, the trees may be completely defoliated.

Distribution.— This insect was recorded as occurring in California

as early as 1883 by Matthew Cooke38 but no further mention of it is

found in later literature. If it occurs in the State its distribution

is very limited to have evaded detection for so long. Crawford in

his work on "The Jumping Plant Lice of the World," page 145, doubts
its existence in the State. 39

Food Plants.—The foliage of the pear is the only reported host

in America, but in Europe the apple is also sometimes attacked.

Control.—The application of a strong winter spray of oil emulsion
or miscible oil will kill many of the hibernating adults. The young
and nymphs are readily destroyed by these sprays if there is added

f pint of tobacco extract (40 per cent nicotine sulphate) to 100 gallons.

A spray composed of f pint of 40 per cent nicotine sulphate, 5 pounds

:JSInj. Ins. Orchard, Vineyard, etc., p. 117, 18S3.

'"Crawford, D. L., Bui. 85, U. S. Nat. Mus. pp. 144-146, 1914.
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of whale oil soap and 100 gallons of water and the carbolic acid emulsion

is also excellent for killing the nymphs and adults.

Natural Enemies.— The two-spotted ladybird beetle (Adalia hipunc-

tata Linn.) and the green lacewing (Chrysopa califomica Coq.) feed

upon the eggs and larvae of the pear psylla.

THE LAUREL PSYLLID

Trioza alacris Flor.40

(Figs. 56, 57)

Description.— The adults look much like large plant lice, but

jump quickly when disturbed. They are about 3-16 inch long, slen-

der and vary from greenish-yellow to light brown. In the darker

individuals the dorsum is streaked with brown. The antennae are

Fig. 56.—The laurel psyllid, Trioza alacris Flor. Tip of laurel
branch showing the curled leaves produced by the young cottony
covered nymphs which are also present. Natural size. (Original)

about one and one-third times as long as the width of the head,
slender and dark at the tips. The legs are slender with two black
spines on the inside and one on the outside of the tips of the tibiae.

<0Crawford, D. L., Bui. 85, U. S. Nat. Mus., pp. 94-95, 1914.
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The wings are slender, transparent and about three times as long

as broad. The young nymphs are pale green and cover themselves

with a thick white cottony material. When about half-grown they

are mottled light or dark brown, with conspicuous wing pads. The
eggs are very minute, whitish, elliptical and attached by a slender

stalk. 41

Life History.— The life history of this species has not been com-

pletely worked out in California. The eggs are laid in the early

spring from which the first brood develops, adults appearing in

August and September. These hibernate and deposit eggs the fol-

lowing spring. There is but one brood a year.

Nature of Work.— The leaves of the laurels are thickened and
often badly curled by the attacks of this psyllid and the tree may
become unsightly and stunted by their continued feeding upon them.

Fig. 57.—The laurel psyllid, Trioza alacris Flor. Adults and
nymphs on a laurel leaf. Enlarged three times. (Original)

Distribution.—This insect has been taken only in Alameda and

San Mateo counties. It was discovered by 0. E. Bremner and identi-

fied by D. L. Crawford, who first published relative to its occurence

in the State. 41 The writer took quantities of the nymphs and adults

at Melrose, Oakland, Cal., in August. They were a decided menace

to the infested trees and much spraying and other control measures

were being employed to diminish the attacks. It is common in Europe

"Crawford, D. L., Mo. Bui. Cal. Hort. Com, Vol. I, pp. 86-87, 1912.
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and has probably been shipped into many parts of the State along

with the laurel trees.

Food Plant.— The laurel (Laurus nobilis) is the only recorded host.

Control.— Control measures are same as for the pear psylla.

APHIDID^ (Family)

PLANT LICE

The members of this family comprise one of the most important
groups of destructive insects. Every one is familiar with the soft-

bodied winged and wingless plant lice which gather so abundantly
upon all sorts of plants. The beak or proboscis appears to rise in

the middle of the sternum, the legs are rather long and slender; the

wings when present, are membranous, with few veins and when
at rest are, except in a few cases, held roof-like over the abdomen.
Many of the females of this family have the power of producing
living young without sexual intercourse, and are usually called

viviparous or agamic females. True sexual forms usually appear
some time during the life-cycle. Winged or migratory forms also

occur. Some species live almost entirely underground while others

are aerial in habits. As this family plays such an important part in

the role of insect pests, we are including a large number of the most
common species.

Control.—The treatment for insects which are both aerial and sub-

terranean in habits naturally calls for entirely different methods
for each. form. Of the plant lice two species stand out as splendid
examples of the subterranean form. They are the woolly apple aphis

and the black peach aphis, but both of these have aerial generations.

METHODS FOR CONTROLLING UNDERGROUND FORMS

Prevention.—In setting out a young orchard one of the first things to

consider is how to prevent the introduction of certain serious pests

and diseases which may be carried on nursery stock. Both the black
peach aphis and the woolly apple aphis are easily distributed on young
trees. The following precautions should be taken in setting out any
new peach, apple or pear orchard:

1. Set out clean stock. Do not buy trees which have the roots

puddled unless the mud is washed off— it may hide the insects and
such infested trees would be severely handicapped and not worth
planting.

2. The woolly apple aphis does very little damage to the Northern
Spy, especially is this true regarding the attacks on the roots, therefore,

if possible, buy apple trees grafted on Northern Spy roots, especially

if your section is troubled with this pest.

3. Set trees fairly deep and keep the soil thoroughly cultivated

so as to get the roots down as far as possible. The woolly apple aphis
seldom works lower than ten inches below the surface.

Sprays.—Before making applications around the crown of the tree

lor the control of root forms, first remove the earth around the roots

to a depth of six or seven inches and a distance of two or three feet
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from the crown. Use two or three gallons of liquid per tree, spray-

ing thoroughly on the exposed roots. When the liquid is nearly all

soaked into the soil cover up the basin. The materials which have
given the most satisfaction follow

:

Tobacco Leaves.—Place in the bottom of the excavation dry tobacco

ieaves to the depth of one half or one inch and replace the soil. The
action of the moisture on the tobacco will carry the nicotine thus
extracted to the lice and kill a great many if not all. The use of

tobacco leaves in this manner does not injure the trees.

Tobacco Decoctions.—The floor of the excavation may be thoroughly
sprayed with a very liberal application of a tobacco decoction com-
posed of one part "black leaf 40" (40 per cent nicotine sulphate).

Carbon Bisulfid.—In light sandy, but not too porous soils, carbon
bisulfid is used very effectively. The treatment should be made
early in the spring, about April, as follows : make four or five holes

eight inches deep in a radius of eighteen inches or two feet from the
tree. Into each pour from 3 to 4 liquid ounces of carbon bisulfid,

and immediately cover the hole. See that the liquid does not come
in contact with the roots, as it is likely to kill them.

Tanglefoot Bands.-—If the dormant trees are sprayed with a strong

solution of kerosene emulsion or lime-sulphur just before the buds
open in the spring, it is well to put a tanglefoot band around the
trunks to keep root forms from migrating to the tops.

METHODS FOR CONTROLLING THE AERIAL FORMS

The sprays used in controlling the aerial forms (those infesting the

bark, fruit and foliage) may be arranged under the two following
heads—winter sprays and summer sprays:

Winter Sprays.—In order to destroy the wintering eggs deposited

upon the branches in the fall by the sexual females it is necessary
to apply strong sprays during the winter from November to March
when the trees are dormant and able to stand such solutions. By
killing the eggs the next season's broods may be greatly reduced.
For this purpose the miscible oils

42 and oil emulsions are specially

adapted and give best results. The spraying must be thoroughly done
in order to completely drench the tops and tips of outside twigs which
are favorite places for egg-laying.

Summer Sprays.—During the summer, when the trees are in foliage,

much weaker sprays must be used to avoid burnings. Various
formulae of nicotine and tobacco sprays appear to be most satisfac-

tory. The two following formulae are specially recommended

:

A.43 Black leaf 40 (nicotine sulphate) £ ounce
Soap 4 ounces
Water . 4 gallons

Dissolve the soap in hot or boiling water; add the "black leaf 40"
and boil for a few minutes, after which add enough water to make
four gallons of prepared material.

42The formulas for all sprays are given In the chapter on sprays near the back of
the book.

"Parker, J. R., Cir. No. 28, Mont. Agrcl. Exp. Sta., 191.3,
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i:. Bla«k leaf 40 1 pound
Cresol soap (liquid) 1 gallon

Water 200 gallons

This mixture is a very efficient spray and a coming favorite for

many pests because of this and its simplicity of preparation. The
spray tank is filled with water and the "black leaf 40" and liquid

cresol soap are added cold and only a brief agitation is necessary

before the material is ready to be applied. It is specially effective

against the woolly apple aphis or any cottony-covered plant louse

and even better for the unprotected species.

Other sprays which may be used with fair success are carbolic

acid emulsion, resin wash and oil emulsions, but all of these are

improved by the addition of 1 part of black leaf 40 to 1000 parts

of the diluted sprays.

Natural Enemies.—There are many iusects preying upon the soft-

bodied and almost wholly unprotected plant lice. The most common
predaceous ones belong to the three families, Coccinellidce (ladybird

beetles), Clirysopidce (green lacewings) and Syrphidce (syrphid flies).

Large numbers of other insects also prey upon the plant lice, but are

too numerous to mention here.

Many minute hymenopterous parasites also work upon aphids and
the mummied bodies of the latter with circular holes in the backs are

evidences of their execution. Under the discussion of Hymenoptera
their efficiency and methods of work are more fully given.

Fungous diseases kill many of the lice, especially during the early

spring, when there is much moisture.

THE GRAPE PHYLLOXERA
Pcritymhia vitifoliw (Fitch)

{Phylloxera vastatrix Planchon)

Description.—The presence of this pest is usually manifested by
its work, which consists in the formation of rough, wart-like galls

upon the leaves and small knots upon the roots. The lice producing
the galls are very small and orange-colored. White eggs as well as
the young are also to be found within the galls which, however, are

seldom seen in California. 45 The root lice are about 1-25 inch long and
greenish-yellow in summer and a little darker in winter.

Life History.—During the months of July and August some of
the eggs laid by the females of the root forms hatch into individuals
which acquire wings. These seek the foliage of the vines and lay
large eggs which produce true females, and small eggs which pro-
duce males. These sexes mate and each female lays a single winter
egg upon the bark of the two-year old wood. In the spring these
eggs hatch into a root form (or gall-making form) which produce
the root-feeding forms in other stages, which in turn lay eggs giving
rise to the many summer generations of devastating root aphids. In

'«' Iworth, C. W. Cir. No. 102, Cal. Agrcl. Exp. Sta., 1913.
"The gall stage on the leaves is sen. Tally omitted in the life history of this louse

lifornia.
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California the latter hibernate on the roots and may continue for at

least four years without reverting to the sexual forms.

Nature of Work.— In this State the first symptoms of the presence
of phylloxera are the gradually dying vines in certain areas or
throughout the vineyard. These dying areas are usually enlarged
every year. An examination of the small roots will reveal small
bead-like swellings and perhaps some of the minute plant lice them-
selves, but the swellings on the roots are the most characteristic

injuries produced by this insect. "In the Eastern States the rough
wart-like galls upon the leaves are even a more noticeable work of

the phylloxera.

Distribution.— "While this pest has been supposed to be limited to

the central portions of the State, its appearance in the north seems
to indicate that it occurs to some degree in most grape-growing
sections north, and one place south, of the Tehaehapi.

Food Plants.— This insect feeds upon practically all varieties of
grapevines, but is most damaging to the European varieties. Many
cultivated varieties and hybrids as well as wild species are slightly

attacked, but not so as to greatly impair their vitality and growth.
These latter are known as resistant vines and are important factors
in the selection of roots for vines set out in phylloxera-infested dis-

tricts. The main source of injury is due to the attacks upon the
young and vigorous roots which are completely destroyed. The
roots of the so-called "resistant stock" do not materially suffer from
such attacks.

Control.—By far the most important method of control is the use
of resistant root-stocks upon which are grafted the desired varieties.

Of course, care must be exercised in selecting stock for the various
varieties and expert advice obtained before making extensive selec-

tions or plantings.

Direct remedies for infestations are unsatisfactory. Flooding the
vineyards, if the water can be held for a month, will almost exter-

minate the pest, if done in the winter, but such a method is impracti-
cable in most of the grape-growing sections of the State.

Carbon bisulfid is an efficient remedy in sandy soil, but in such
places the pest is usually less abundant.

COOLEY'S CHERMES
Chermes cooleyi Gillette

[Gillettea coweni (Gillette)] 40

(Chermes cooleyi coweni Gillette) 47

(Fig. 5 8)

Description.— The presence of this louse is plainly indicated in the
spring of the year by the many small tufts of white, cottony material
which cover the small bodies of the individual females resting on the

needles of the food plants. The hibernating females or stem-mothers
are exceedingly small, very dark green or black with a fringe of white,

46Zol. Anz., XXXIV, p. 498.

"Gillette, C. P., Proc. Acad. Nat. Sci. Phil., pp. 10-14, 1907. The description and
life history were taken from Professor Gillette's paper. In a recent letter he has
informed the writer that he considers all of the above only forms of the same species.
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waxy threads around the margin and a row down the middle of the

dorsum. The antenna are three-jointed. In the spring (April) the

entire body is covered with the white cottony material, as shown in Fig.

58. At tliis time the color changes to a reddish-brown. Fully-mature

specimens vary from 1-30 to 1-25 inch and three fourths as wide. The

eggs are oval and light yellow. The pupae are first rusty-brown, becom-

ing darker with age. The dorsum is covered with white powder and
dark, glandular spots. On the abdomen there are six longitudinal rows

of these glands from which the cottony covering is secreted. The winged
tenia les are also reddish-brown with black head and thorax and dusky
five-jointed antennae and legs. The bodies are covered with rather

dense white cottony threads, allowing only the wings to show.

They are about the same size as the full-grown apterous females.

Life History.— The winter is spent by the small females or stem-

mothers on the surface of the needles of the red fir or the Douglas

spruce. In the spring these females begin to grow and cover the bodies

with white, cottony wax and to secrete quantities of honey-dew. About
the middle of April or earlier they begin to lay eggs, each depositing

from twenty-five to forty.

These hatch in about two
weeks and the young settle

and feed on the new and
tender tips of the twigs.

They mature into winged
and apterous females. The
apterous forms deposit eggs

which hatch into hibernating

females, while the winged
forms migrate to the silver

spruce and lay eggs which
hatch very quickly. The
young of these settle on the

tender needles at the tips

and cause large light-green

or purplish galls which may
lie from 1| to 2 inches long.

About the middle of July
those i o the silver spruce be-
eonie Eull-grown winged
migrants which fly to the red
fir or the Douglas spruce and
lay eggs which hatch also into

hibernating females. Pro-
fessor Gillette states that "It
is certain that the forms on the
Douglas spruce are the de-

scendants of the migrants
I'n 'in the silver spruce, and it

is equally certain that the gall producing forms on the silver spruce
are the immediate descendants of the winged migrants from the
D< uglas spruce."

Fig. 5 8.—Cooler's Chermes, Chermes cooleyi
Gillette. Young- females covered with white
cottony wax on the needles of Douglas spruce.
Natural size. (Original)
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The life history has not been worked out in California. In the spring

of the year and during the summer females have been found on the

Douglas spruce, but the gall-producing form has not been observed.

Nature of Work.—Though trees are never killed by the attacks

of the lice, they often appear stunted and very unsightly because of the

large amount of honey-dew over which the black fungus grows. Char-
acteristic terminal galls are also formed on the twigs of the silver spruce,

as stated above.

Distribution.— The Chermes are not at all common in this State.

This species is most often met with and occurs throughout the central

and northern parts of the State, principally in parks and gardens. It is

quite abundant in the San Francisco Bay region, especially in San
Francisco, San Mateo and Santa Clara counties.

Food Plants.— Professor Gillette records the following hosts in

Colorado: The red fir (Abies magnified), Douglas spruce and silver

spruce (Picea parryana) . W. M. Davidson has taken it on the false

spruce (Pseudotsuya douglasii) at Stanford University. 48 The writer

has collected it on the Douglas spruce in the Golden Gate Park, San
Francisco, where it has also been repeatedly taken by Mr. Harold
Compere.

Control.—The best control measures consist in the application of

miscible oil, crude oil emulsion or carbolic acid emulsion sprays dur-

ing the winter months when the insects are in an immature condition

and lack the waxy covering.

THE BEET ROOT APHIS

Pemphigus betce Doane

Description.—The adult wingless aphis is about ^ inch long, some-
what rounded or elongated in shape, whitish or pale yellow in color,

with a large tuft of white flocculence covering the tip of the abdomen.
The legs, antenna? and spots on the top of the head are brown. The
winged louse is a little larger, more elongated and much darker in

color. The head, antennae, legs and thorax are black and are usually
covered with a fine, white powder, appearing bluish-black. The abdo-
men is dark green. The presence of this pest is easily told by the white
flocculence which covers the bodies.

Life History.—Most of the wingless, viviparous females feed upon
the tubers of beets and roots of weeds and other plants during the

summer. In the fall, winged migrants fly to cottonwood trees and
give birth to true sexual males and females, which mate and each
female deposits a single winter eixg in the crevice of the bark, which
does not hatch until the following spring. The young lice hatching
from these eggs, about the time the leaves appear in the spring, are

known as stem-mothers. They settle upon the leaves and according
to Professor Gillette do not produce a gall but fold the leaves in

which the first generation of young are reared. The migrants from
the cottonwoods fly to the fields and infest beets and other plants

and give rise to the summer apterous and winged forms, some of the

"Jr. Ec. Ent., Ill, p. 372, 1910.
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latter of which later fly back to the cottonwood trees to produce sexual

forms which mate and the females lay the overwintering eggs.

Distribution.— This species is widely distributed throughout the

State.

Food Plants.— This plant louse often infests roots in such a way
as to ruin portions of a crop. Sugar beets are the only economic
plants attacked to any injurious degree. Cottonwood, dock, fox-

tail grass, knotweed, lambsquarters and yarrow may also become
infested.

THE POPLAR-STEM GALL-LOUSE

Pemphigus populicaulis Fitch 48

(Fig. 59)

Description.—The stem-mother is slightly green or yellow, covered
with distinct rows of small cottony patches, £ to \ of an inch long

and nearly as wide. The winged female is much smaller, dark in

color and covered with fine wax and long white flocculence.

Fig. 59.—The poplar-stem gall-louse, Pemphigus populicaulis Fitch. Winged female
and stem-mother. Greatly enlarged. (Author's illustration, P. C. Jr. Ent.

)

Life History.— The stem-mother starts the peculiar gall on the
stem at the base of the leaf, and produces young until the large gall

is completely filled. So tightly closed is the entrance of the gall

that few, if any, parasites can gain entrance. When the inhabitants
are ready to migrate in the summer a distinct opening is made,
through which they escape readily. These feed upon other plants
and late in the fall migrants fly to the cottonwood trees where the
sexual forms are born and the females of which lay the overwintering'
eggs on the bark. These hatch into the stem-mothers referred to

above.

Distribution.— This louse occurs throughout the State, wherever
the host plants are found.

Food Plants.—Common cottonwood (Populus trichocarpa) , P. moni-
Ufera and aspen are attacked. The Lombardy poplar appears to be
immune according to Davidson.

Natural Enemies.— This species is preyed upon by internal para-
sites in late summer, but is more often attacked by a small bug belonging
to the family Anthocoridcp. .

"The galls of the transverse poplar-stem gall-louse. Pemphigus populitransversus
Riley, resembles those of this species, but may be distinguished by the transverse
slit in the side.
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THE BEAD-LIKE COTTONWOOD GALL-LOUSE
Tecabius populimonilis (Riley)

(Pemphigus populimonilis Riley)

Description.—The body is dark and covered with rather long white
flocculence, which gives it a bluish appearance. The presence of

this species is easily told by the very characteristic reddish, bead-
like or almond-shaped galls formed on the margins and centers of

the leaves of the cottonwood trees which it infests.

Life History.—According to Professor C. P. Gillette50 the eggs are

probably laid on the cottonwood trees in the fall and hatch the

following spring into the stem-mothers. These settle on the young
leaves between the midrib and the margin and produce almond-
shaped or bead-like galls. The young from the stem-mothers also

locate on the tender leaves and cause similar galls. Nearly all of

these are winged and many migrate to other leaves and trees, there

being a third generation arising from the winged forms whether
they migrate or remain in the original galls. In the latter case as

many as twelve young may be found in a gall with the parent.

These young mature in the fall and give birth to the sexual forms,

which mate and the females lay the overwintering eggs. The sexual

females are pale green and the males yellow. Neither have rostrums
or beaks for feeding.

Distribution.— This species occurs throughout the State, wherever
the host plants grow, but appears to be more abundant in the southern

part.

Food Plants.— The common cottonwood (Populus trichocarpa) , Pop-
ulus fremontii, P. oalsamifera var. angustifolia, are attacked.

THE SOLANUM ROOT PLANT LOUSE
Trifidaphis radicicola (Essig)

(Pemphigus radicicola Essig)

Description.—The apterous female is distinctly globular in shape
and varies from amber to cream-color and often has a fine, white,

powdery covering. The winged form is amber with dark head and
thorax. The wings are dusky. The length varies from 1-25 to 1-12

inch.

Life History.— This species is subterranean in habits and is evident

during the early spring and the entire summer. The winged form
appears in July and August. It has not been determined whether
the species hibernates in the egg stage or as viviparous females or

as both.

Distribution.— This species occurs throughout the central and
southern parts of the State and is especially abundant in the south.

Food Plants.—Roots of nightshade (Solatium douglasii), pigweed,

and potato tubers are attacked. The alternate host has not been
discovered.

"Ann. Ent. Soc. Am., VI, No. 4, pp. 485-492, 1913.
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THE BLACK CITRUS PLANT LOUSE
Toxoptera uurantiw Koch

(Fig. 60)

Description.— This is a small dull-black plant louse, scarcely over
1-16 inch in length. The apterous forms often appear brown, while

the young are a decided reddish-brown to black. Some of the adults

are somewhat shiny black and have been mistaken for the black

peach aphis (Aphis persicce-niger) . It is easy to distinguish the winged
individuals of this species by the very dark and prominent stigma
and the single branch of the third discoidal vein.

H
Fig. 60.—The black citrus plant louse,

apterous females. Greatly enlarged.
Toxoptera aurantim Koch. Winged and
(Author's illustration, P. C. Jr. Ent.

)

Life History.— This species may be found in the citrus groves
throughout the entire year, all stages being present. The greatest

numbers occur during the spring months, when all the new growth
may be destroyed on the young trees by them. Older trees are also

attacked. The presence of the insects on the larger and older leaves

is easily told by their curled appearance, a condition produced by
the plant lice. The eggs have not been observed but they are prob-
ably laid on the citrus trees in the late fall.

Distribution.— This aphid occurs throughout the entire citrus grow-
ing section of the State. It is especially abundant in the southern
coast counties.

Food Plants.— This pest attacks camellia, citron, coffee, grapefruit,
lemon, Olea straussia, orange and tangerine.

Natural Enemies.— This insect would be a far greater pest were
it not for its many natural enemies. Two internal parasites, Aphidhis
testaccipes Cr. and Charips xanthopsia (Ashm.), have been bred from
adult plant lice, while the California ladybird beetle (Coccinella cali-

fornica Mann.) and the larva? of three syrphid flies (Allograpta obliqua
Say. Syrphus americawus Wicd. and Syrphus pyrastri Linn.) have been
observed in large numbers feeding upon it. The second internal para-
site is probably secondary.

THE WOOLLY APPLE APHIS
Eriosoma lanigera (Hausmann)
(Schizoneura lanigera Hausmann)

(Fig. 61)

Description.—To the average orchardist this insect is of too com-
mon occurrence to need any suggestions for its identification. The dark
red or purplish loose covered with the long white cottony wax or floccu-
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lence is the most serious apple pest in many of the northern counties.

The winged forms are distinguishable by their dusky protruding wings.

The fall and early winter lice are dark yellowish or brown in color.

Fig. 61. -The woolly apple aphis, Eriosoma lanigera (Hausm. ),
on apple twig. Enlarged twice. (Original)

Life History.—In summer, especially during the months of July
and August, the woolly apple aphis is exceedingly abundant upon
the limbs of the trees, covering large patches with their extensive

colonies. Towards winter it gradually disappears, only a few indi-

viduals remaining hidden under protecting bark or in crevices. In
the fall each winged viviparous female gives birth to five or six

males or females which mate, each female laying a large egg which
constitutes the over-wintering form.

In the spring the over-wintering eggs hatch into stem-mothers, which
give birth to young. These mature in about ten days and continue to

repeat the process of bringing forth living lice until thousands appear
upon the trees. The succeeding broods attack both the limbs and roots

throughout the summer and fall. Probably some of the viviparous

females pass the winter on the roots in our mild climate. There are

probably also alternate hosts, as shown in the investigations of Dr.

Edith M. Patch of the Maine Agricultural Experiment Station. 51

Nature of Work.—The large knots are produced upon the limbs
and roots by this aphid. These enlargements prove serious handicaps to

the growth of the trees, so that both old and young ones are unable to

grow normally or produce good crops when infested.

Distribution.— This species occurs in practically every section

where apples are grown in the State.

'Bui. No. 220, Maine Agrcl. Exp. Sta. Nov. 1913.
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Food Plants.— The apple is the favorite food of this insect, though
it also feeds quite extensively upon the roots of pear trees. The old

limbs, young shoots, suckers and roots are attacked. Characteristic

knots are produced upon the shoots and others somewhat different upon
the roots. Upon the older limbs great rough enlargements appear,

which become nearly a foot in diameter and look considerably like a
burl. In these many of the lice spend the winter.

There is considerable difference in the attacks upon the varieties of

the apple. The Northern Spy is practically immune, and for this

reason is much sought after as a resistant root-stock for grafting pur-

poses. Vigorous growing varieties, such as the Rhode Island Greening
and Bellflower, are very much injured. In some sections the former is

decidedly undesirable because of the great injury thus received. Prac-

tically all other commercial varieties are affected in a greater or less

degree, the King of Tompkins County being injured the least in the

north.

In a large number of localities throughout the State Mr. G. P. Weldon
has found the roots of the pear also seriously infested.

Natural Enemies.— Several insects prey on the woolly apple aphis,

but are not an economic factor in the control of this pest.

THE ARBORVIT^ PLANT LOUSE 52

Lachnus thujafalinus Del Guercio

(Fig. 62)

Description.— The adults of this louse are amber-brown with the
dorsum partially covered with fine whitish powder, definitely arranged

as shown in Fig. 62. The antennae,

legs and cornicles are marked with
black. The winged forms have dark
head and thorax. In the apterous
forms, especially, the head is very
narrow and the body widest across

the abdomen. The entire surface is

covered with quite long, fine hairs.

Distribution.— The distribution is

quite wide and the insect may be
found almost anywhere the host plant

Fig. 62.—The arborvitse plant louse, OCCUrs throughout the State.
Lachnus thv jafalinus Del Guercio. En- p~„j tji«^+ mi, n' a j i

larged live times. (Author's illustra- Foo<I Plant.— The cultivated arbor-
tion, p. c. Jr. Ent.) vit-e {Thuya occidentalis) is the only
recorded host. The lice feed on the bark of the branches.

"In the author's previous writings this species has been referred to as the juniper
louse, Lachnus juniperi De Geer.
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THE MOTTLED COTTONWOOD PLANT LOUSE
Thomasia popuUcola (Thomas)

(Chaitophorus popuUcola Thomas)

(Fig. 63)

Description.—The adult is dark red or wine-colored, often appear-
ing nearly black, and is distinguished from other poplar plant lice by
the clouded wings. The winged form is much darker than the apterous,

which is distinctly robust and characterized by a yellow blotch on the

back, not unlike an inverted "Y." This

species clusters in great colonies at the

tips of the young shoots.

Nature of Work.—The leaves and
petioles become sticky with honey-dew
upon which the black soot fungus
grows. The entire tree may also be-

come very unsightly because of this.

Distribution. — This pest occurs
throughout the entire State wherever
the food plants grow.

Food Plants.— The common cotton-

wood (Popidus trichocarpa) and other

Fig. 63. -The mottled cottonwood
plant louse, Thomasia popuUcola
(Thos. ). Apterous female. Greatly
enlarged. (Author's illustration, P.

poplars, including Popidus fremonti, c. Jr. Ent.)

and willow become infested with this louse.

Natural Enemies.— This plant louse is attacked by many natural
enemies, chief of which is the native ladybird, Scymnus ncbulosus Lee.

THE MONTEREY PINE APHIS
Essigella californica (Essig)

(Lachnus californiciis Essig)

(Fig. 64)

Description.— The mature aphis is noticeably long and slender, light

green with dark markings, minute
red spots on the dorsum and very
long hind legs. The average length
is about 1-16 inch.

Life History.— So far as known all

stages are passed on the pine trees

where the lice are not abundant un-
til the middle of summer, although
specimens have been taken in the
winter.

Distribution.— This species occurs
throughout the State.

Food Plant.— This plant louse at-

tacks the Monterey pine and yellow
Fig. 64.—The Monterey pine aphis, ^mp fppdinp- on thp r>pprllp<s arnnndEssigella califomica (Essig). I

mie
<
leeumg on xne neecues, arounu

Winged female, nymph and apterous which it clasps its long hind leSTS for
female. Greatly enlarged. (Author's ,

illustration, P. C. Jr. Ent.) Support.
6—13664
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THE WALNUT PLANT LOUSE53

Chromaphis juglandicola (Kaltenbach)

(Lachnus juglandicola Kaltenbach)

(Fig. 65)

Description.—The presence of this plant louse is usually manifested

by the smutting of the walnut trees during the early summer months.
Close examination, especially of the undersides of the leaves will

reveal the minute, light yellow aphids. When magnified the winged
individuals will be found to have black markings on the antennae, the

middle and hind femora, and on the abdomen. The true sexual,

wingless females have two distinct broad black bands across the

body. The eggs are shiny black, oval and very small.

Fig. 65.—The walnut plant louse, Chromaphis jxiglandicola (Kalt.). Winged agamic
female to left and nymph of same to right, apterous sexual female in middle. Greatly-
enlarged. (Author's illustration, P. C. Jr. Ent.

)

Life History.— The sexual females deposit eggs upon the branches
in the fall. These hatch in the spring (February and March) and give

rise to great numbers of young which follow. The growing lice excrete a

large amount of honey-dew which covers the foliage and ground
beneath the tree. This honey-dew is responsible for the smutting
which is sure to appear wherever the attacks occur. Late in July
and in August the numbers gradually diminish and when the leaves

begin to fall only the freshly laid eggs remain upon the branches.

Nature of Work.—The plant lice settle upon the first tender shoots

and later upon the undersides of the leaves which are occasionally

slightly curled. They also attack the young nuts. All secrete quan-
tities of honey-dew which covers the trees and upon which a black

5SKey to the species of aphids attacking walnut trees in California. (From W. M.
Davidson, Bui. No. 100, U. S. Dept. Agric, Aug. 31, 1914).

a. Cornicles quite evident, about as wide
as long Chromaphis juglandicola (Kalt.)

Cornicles barely perceptible, considerably wider than long b
b. Tibiae of winged viviparous female entirely

dusky Callipterus californicus Essig
Tibia? of the winged viviparous female for the most part pale c

c. Filament of joint VI longer than joint VI

;

oviparous female with four longitudinal
rows of capitate hairs Callipterus cargo: (Monell)

Filament of joint VI shorter than joint VI

;

oviparous female with six longitudinal rows
of capitate hairs Monellia caryella (Fitch)

The little hickory aphis, Monellia caryella (Fitch) occurs in the central part of the
State. It attacks the California black walnut (Juglans californica), hickory, bitter-
nut (Garya cordiformis)

.

The American walnut aphis. Callipterus carym (Monell) has been collected in the
central part of the State by Mr. Davidson and is recorded as attacking the eastern
black walnut (Juglans nigra), hickory and pecan.

(Neither californicus nor caryw can rightfully be placed .in the genus Monellia.
See footnote 54).
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smut fungus grows. This gives the trees a very unhealthy appear-

ance and doubtless interferes with the respiration. Much damage
is claimed by walnut growers to have been caused by this aphid
during the past few years.

Distribution.— This species occurs throughout the central and
southern parts of the State.

Host Plant.—So far as known it works only upon the English

walnut.

Special Control.—The application of commercial lime-sulphur (1

to 20) during the winter months from November to March to kill

the eggs has given very good results. A woodland nozzle and high

pressure are most satisfactory, though with care the work may be
done with an ordinary power outfit. A summer spray composed of

a 2 per cent distillate oil emulsion to which is added one part of 40

per cent nicotine sulphate ("black leaf 40") to every 1500 parts of

the emulsion, has also given good results.

Natural Enemies.—The most effective natural foe of this louse is

the ashy-gray ladybird beetle, Olla abdominalis (Say).

THE WILD WALNUT PLANT LOUSE
Callipterus caUfornicus Essig54

(Fig. 66)

Description.— This louse is often confused with the walnut plant

louse (Chromaphis juglandicola Kalt.), which is so troublesome in the

walnut orchards of southern California. The difference in markings of

the winged females easily separates

the two lice. All of the adult females

appear to be winged, the young
nymphs being the only apterous indi-

viduals observed. The adult is bright i

yellow in color with antennae, a band
on each side of the prothorax, the

wing veins, the tibia? and feet dark.

None of these markings are pro-

nounced in the young.

Life History.—The life history of Fig. 66.—The wild walnut plant

this plant louse is practically the same JK^^gSK? C
Gil%iy™nSli:

as for the Walnut plant louse. (Authors illustration, P. C. Jr. Ent.)

Distribution.— This species occurs in great numbers upon the wild
black walnut throughout the southern part of the State.

Food Plant.—The plant lice work upon the undersides of the leaves

of the California black walnut (Juglans californica). Great colonies

may often appear so as to completely cover the foliage and the amount
of honey-dew secreted is sufficient to cause smutting, rendering the

trees very unsightly.

MMr. J. J. Davis has called attention to the fact that only caryella (Fitch) is

included in the genus Monellia. In this genus the wings are folded horizontally over
the back, which excludes the above species as well as caryw Monell.
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THE BAMBOO PLANT LOUSE

Myzocalli& arundicolens (Clarke)

(CalHpteru8 arundicolens Clarke)

(Fig. 67)

Description.—The adult plant louse is about 1-10 inch long and
pale yellow in color. Microscopic examination reveals the facts that the

antennae, the sides of the thorax, two
rows of tubercles on the abdomen;
the wing veins and feet are light

brown or dusky. The young forms
show little or no markings. Apterous
females have not been observed.

Distribution.— This pest is usu-

ally found wherever the bamboo is

grown. It has been collected at

Berkeley, Santa Barbara, San Fran-
cisco and Sacramento and probably

MJScamf^run^ofenF^cx^: occurs very generally over the cen-
winged female. Greatly enlarged, tral and southern parts of the State.
(Authors illustration, Mo. Bui. Cal. ^
Hort. com.) Food Plant.—The lice feed upon

the undersides of the leaves or blades of bamboo, often collecting in large

colonies and doing much damage by weakening the plants and causing a

smutting of the foliage.

THE MEALY PLUM PLANT LOUSE
Hyalopterus arundinis (Fabrieius)

(Aphis arundinis Fabrieius)

(Aphis prunifolicc Fitch)

(Fig. 68)

Description.—The wingless plant lice are light green with three
darker green, longitudinal stripes on the dorsum, which may be lacking
in some individuals. The body is long and quite narrow and entirely

covered with a fine white, powdery wax, giving it a mealy or frosted

appearance and accounting for the common name. The honey-tubes
are pale, short and slightly constricted at the base; the eyes are dark.

The winged form has a dark thorax and transverse bands on the abdo-
men. The eggs are oblong and shining black.

Life History.— The eggs are laid upon the fruit trees in the fall

by true sexual females. They hatch into the stem-mothers in the early
spring as the buds are beginning to open. The first generation soon
appears and settles upon the undersides of the leaves. There seem to be
no winged forms in this first brood, but later they appear in great num-
bers and migrate to other plants, where new colonies are started.

During the summer many of the winged forms leave the trees and go
to other plants and do not return to the trees until late in the fall,

when the sexual forms are born and later the over-wintering eggs are
laid. In Colorado Prof. C. P. Gillette has found the common reed
(Phragmites vulgaris (communis)) 55 to be the alternate summer host.

65Bul. 133, Col. Agrcl. Exp. Sta. p. 40. 1908.
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This has just recently been proven true for California also. Mr. Geo. P.

Weldon has received specimens of the common reed from Lassen County
in August badly infested

with this louse. There are

several broods a year.

Nature of Work.—The
plant lice settle in great

numbers upon the under-

sides of the leaves, often

entirely hiding the sur-

face and causing them to

curl and droop and thus

greatly reducing the

vitality of the trees. Much
honey-dew is also secreted,

causing the growth of

black smut.

Distribution. — This
aphid is specially abun-
dant in the central and
northern parts of the

State, where prune raising

is most important. It has
never been reported from
the southern part of the

State, though it may occur
there unobserved.

Food Plants. — The
plum and prune are the

normal hosts of this louse

in California. The com-
mon reed (Phragmites
vulgaris) is the alternate

summer host wherever
this plant louse is known
to occur.

Control.— Fortunately
the attacks of the mealy plum plant louse are spasmodic and are of

short duration, seldom requiring control measures. However, it is

sometimes advisable to use remedies and tobacco decoction, and other

sprays recommended for the green apple aphis should be applied in

such cases.

Natural Enemies.— The larva? of the green lacewing (Chrysopa cali-

forniea), of ladybird beetles and of syrphid flies play a very important
part in keeping down the numbers of this insect.

Fig. 68.—The mealy plum plant louse, Hyalopterus
arundinis (Fab.), on the underside of a prune leaf.

Enlarged twice. (Author's illustration, Mo. Bui. Cal.
Hort. Com.)



86 INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA.

THE OAT APHIS56

Aphis avence Fabricius"

(Siphocoryne avence Fabricius)

(Aphis annw CEstlund)

(Aphis fitchii Sanderson)

(Fig. 69)

Description.— The wingless, viviparous females, which are common
during the spring and summer, are yellowish or dark olive-green,

often with a mottled effect on the dorsum and with orange-colored

areas around the hases of the cornicles. The latter markings are

usually present only in the spring forms. The winged viviparous
females or migrants are olive-green with black head, thorax, antennae
and honey tubes, black spots on the sides of the abdomen in front

of the honey tubes, and the characteristic orange spots at the bases
of the latter. The young of the wingless and winged forms are light

green with the orange-colored areas at bases of cornicles very dis-

tinct. The egg-laying females, occurring upon the trees in the fall,

are pale yellowish-green or orange-colored with conspicuous orange
or pinkish spots at base of cornicles. The males occurring with the
egg-laying females are of the same color, smaller and have wings.

The eggs are first light green, but soon become shining black.

Fig. 69.—The oat aphis, Aphis avenw Fab. Greatly enlarged. (Author's
illustration, P. C. Jr. Ent.)

Life History.—The winter is spent either in the egg stage, around
the buds and upon the smaller twigs of trees, or as often the case
in California as viviparous females on the roots or stems of grasses.
Those hibernating on the grasses are the viviparous females which
give rise to the generations of viviparous wingless females and winged
migrants so common throughout the late spring and entire summer.
The eggs hatch into stem-mothers in the spring and these give birth
to viviparous females which also produce the common summer forms.
In the fall the migrants or winged viviparous females leave the
grasses, weeds, etc.. and seek fruit or other trees where they give
birth to the true sexual males and females which mate, and the lat-

TMs species has also been known as "The European Grain Louse."
"Much of the information contained in this description is derived from Bui.

NQ. 112, U. S. Dept. Agiic, Aug. 1914, by Mr. John J. Davis,
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ter lay the over-wintering eggs. Except that some of the viviparous
females pass the winter on grasses, and the fact that they migrate
from the trees to the grasses in late spring thus vacating the trees

during the summer months, the life history of this aphis greatly
resembles that of the green apple aphis.

Nature of Work.— The aphis works upon the stems and leaves of
grains and grasses, often doing very serious damage. In Imperial
County the barley crop is sometimes practically destroyed in certain
fields by a plant louse supposed to be this species. The leaves of

fruit trees are curled similar to the work of the green apple aphis.

Distribution.— The oat aphis is generally distributed throughout
the State.

Food Plants.— Apple, barley, blue-grass (Kentucky and Canada),
brome grass, burdock, cat-tail, celery, cheat, upright chess, choke-
cherry, wild black cherry, corn, broom corn, crab-grass, dogwood,
fescue grass, hawthorn, Johnson grass, Koeler's grass, meadow grass,

melic grass, oat, oat-grass, orchard grass, pear, plum, quince, rescue
grass, redtop grass, reed canary grass, rye, Italian rye grass, wild
rye (Elymil s canadensatus and other species), shepherd's purse, sor-

ghum, tickseed, timothy and wheat are among the recorded food
plants of the oat aphis.

Natural Enemies.—An internal parasite (ApJiidius testaceipes Cr.),

the larvae of the American syrphid fly (Syrphus americanus Wied.)
and various ladybird beetles prey extensively upon this aphis in

California.

Control.—Because of the extensive attacks of this aphis in grain
fields, the ordinary methods of control are not always practical.

Spraying as recommended at the beginning of the chapter may be
used on fruit and other trees and to some extent in the grain fields.

In the case of the latter, however, crop rotation and especially clean
culture during the winter will aid greatly in reducing the spring
and summer broods by destroying the hibernating lice. In the locali-

ties where the grain is allowed to grow through the winter affording
ideal feeding places for the over-wintering viviparous females, the

aphis is worst, making control practically impossible.

THE CLOVER-APPLE APHIS

Aphis baJceri Cowen

Description.—The stem-mothers are pink or deep red with green
markings on the dorsum arranged in a mottled effect. The honey-
tubes are short and pale yellow. The size is medium, the length
averaging about 1-12 inch. This form is usually found upon fruit

trees early in the spring. The later generations are yellowish-green
with an orange-colored spot at the base of each cornicle. The color
of specimens feeding on clover varies from yellowish-green to pink.

The winged forms are yellowish-green with the antenna?, head and
thorax black. There is also a conspicuous shining black patch on
the dorsum of the abdomen. The legs, honey-tubes and tail or cauda
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are dusky green. The honey-tubes are shorter than those of the
green apple aphis.58

Life History.—As in the case of many other aphids the eggs are
laid upon fruit trees in the fall and hatch into the stem-mothers in

the spring. These stem-mothers remain upon the fruit trees and
bring forth a brood of young which also work for a time at least

upon the foliage of the trees. As the winged migratory forms appear
they leave the trees for clover and other plants, where they remain
during the summer. In the fall, migrants return to the fruit trees

and give birth to true sexual forms which mate and the females lay

the over-wintering eggs. On certain plants in this State, such as the
German ivy or groundsel, 50 the viviparous females may exist through-
out the entire year. In many parts also it is doubtful if any eggs are
laid at all, the mature viviparous females simply continuing through
the winter in a more or less inactive condition.

Nature of Work.—On fruit trees there is a slight curling of the
leaves in the spring, which is not nearly as serious as is caused by either

the green or the rosy apple aphis. Clover and other plants show little

or no effects of their attacks.

Distribution. — This aphis is

distributed throughout the central

and northern parts

of the State.

FoodPlants.— The
following plants are

hosts : alfalfa, Am-
sinckia, apple, crab
apple, globe arti-

choke, chamomile (Anthe-
mis), clover, cudweed
(Giiaphalium)

,
groundsel

(Senecio), hawthorn, pear
and California sage. 59 To
this list Davidson also

adds the common sun-
flower.

THE CABBAGE APHIS
Aphis brassicw Linnaeus

(Fig. 70)

Description. — The
adult is dark green or
vfillmvicli w i + V, no-.m/vnr „,Fig> 70 -

—

Tne cabbage aphis, Aphis brassicw Linn,yeuu vvibll Wltn nariOW Winged and apterous females. Greatly enlarged.
somewhat broken trans- ( Auth01 's illustration, p. c. Jr. Ent.)

verse brown lines across the abdomen of most of the winged and apterous
females. The body is entirely covered with a fine white powder. This
aphis collects in large, dense colonies on the food plants and is readily
distinguished by the whitish covering.

"-Wilson, H. F., Bien. Crop Pest and Hort. Rept. Ore. Agrcl. Exp. Sta., p. 89,

"Davidson, W. M., Jr. Ec. Ent., VII, p. 133, 1914.
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Life History.—The cabbage aphis appears with the first plants in

the spring and increases with such rapidity as to soon almost entirely

cover the host. This condition prevails throughout the early summer,
after which the parasites begin to reduce their numbers. During the

winter also colonies may be found feeding upon various plants, without

any interruptions, though in only limited numbers. Eggs are laid on
old plants.

Distribution.— It is exceedingly common throughout the entire

State.

Food Plants.— Practically all members of the family Cruciferce

including broccoli, cabbage, cauliflower, Isatis tinctoria, kale, kohl-rabi,

mustard, radish, rutabaga, shepherd's purse, etc., are attacked.

Natural Enemies.— The ladybird beetles, Hippodamia convergens,

Megilla maculata fuscilabris and Coccinella californica, prey to some
extent upon this pest. The internal parasite, Dicsretus califomicus

Baker00 also attacks it. These enemies are not a factor in its control.

THE MELON APHIS
Aphis gossypii Glover

(Aphis ciicumcris Forbes)

(Fig. 71)

Description.—The adult plant lice are small and very dark in color,

varying from yellowish to dark green, brown or black. The apterous

agamic female is usually dark green with often irregular lighter

markings on the abdomen. The nymph is somewhat lighter than

the apterous female.

Life History.— The over-wintering plant lice appear early in the

spring, infesting all sorts of plants and often becoming a most serious

pest before the farmer is aware of their presence. They continue

to work until about the middle of the summer, when their numbers grad-

ually decrease and only a few hibernate or feed during the winter.

Fig. 71.—The melon aphis. Aphis gossypii Glover. Winged and apterous females.
Greatly enlarged. (Author's illustration, P. C. Jr. Ent.)

Distribution.— This species occurs throughout the entire State and
this is one of the most common aphids.

Food Plants.—The foliage and young shoots of the plants are

attacked. On citrus trees the tender shoots are often entirely destroyed.

""Baker, C. P., P. C. Jr. Ent. I, p. 25, 1909.
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Vines are injured throughout. The recorded food plants are : aspara-

gus, begonia, buckthorn, catalpa, citron, cotton, cucumber, dock,

dogwood, gourd, grapefruit, hop, hydrangea, iron-weed, jimpson weed,

lambsquarters, lemon, malva, morning glory, muskmelon, orange, pear,

pepper grass, pigweed, plantain, shepherd's purse, spinach, sugar

beet and watermelon.

Natural Enemies.— The ladybird beetles, Hippodamia convergens,

Guer., Coccinella californica Mann., Scymnus sordidus Horn, Cycloneda

sanguined (Linn.) and many others, and the larvas of the green lace-

wing, Chrysopa californica Coq. are predaceous, while the hymenop-
terous parasites Aphidius testaceipes (Cr.) and Charips xantJiopsis

(Ashm.) are parasitic upon this aphis in California. The last is prob-

ably secondary.

THE BUR CLOVER OR COWPEA APHIS

Aphis medicaginis Koch

(Fig. 72)

Description.— The mature females are of medium size and shiny

black color. The immature forms are often reddish-brown. The abdo-

men of the winged form is usually dull-brown or greenish with dark
transverse bands on the dorsum. Very noticeable characters of both

apterous and winged lice are the yel-

low or whitish legs, which are dark
only at the joints, and the light basal

half of the antennas. These mark-
ings, together with the short black

honey tubes of the shiny black adults,

usually serve to distinguish this form
from all others. The length averages
about 1-12 inch.

Life History.— The life history has
not been worked out in this State,

exeept to observe the summer forms.
The eggs are laid in the fall on locust.

Nature of Work.—The lice collect

in large colonies upon the stems and
leaves of the host plants, causing them
to become pale and sickly. The attacks usually do not continue long
enough to cause serious damage.

Distribution.— This is a very common aphis throughout the entire
State.

Food Plants.—The bur clover or cowpea aphis attacks alfalfa,

apple, bean, Caragana aborescens, clover, cowpea, dandelion, dock,
lambsquarters, wild liquorice, loco-weed, clammy locust, false-mallow,
meadow-grass, Melilotus italica, mustard, orange, pear, pepper-grass,
primrose, rhubarb, senna, shepherd 's-purse, Sophora and tansy. There
is some confusion regarding the identity of this louse, so that some of
the plants listed may prove to be wrongly credited as hosts of this
species.

Fig. 72.—The bur clover or cow-
pea aphis, Aphis medicaginis Koch.
Greatly enlarged. (Author's illus-
tration, P. C. Jr. Ent)
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THE OLEANDER OR MILKWEED APHIS

A phis nerii Fonscolombe

(Aphis httcscens Monell)

(Fig. 73)

Description.—The apterous form is deep yellow with dark antennas

and the cornicles, head and leg joints dusky. The winged form is

also yellow with black spots on the thorax, a black blotch at the

base of each cornicle and dark head, antennas, cornicles and leg

joints.

Life History.—In the spring the insects appear upon the tender

shoots of the oleander, indicating that the over-wintering eggs were
laid upon this plant in the fall. Later in the spring the lice migrate

to the various species of milkweed where they remain throughout
the summer or until the plants die in the fall. They then migrate

to the oleanders where true sexual forms are born and the over-winter-

ings eggs are laid.

Fig. 73.—The oleander or milkweed aphis, Aphis nerii Fonsc. Greatly enlarged.
(Author's illustration, P. C. Jr. Ent.

)

Distribution.— This louse occurs throughout the entire State.

Food Plants.— The buds and terminal shoots of the oleander and
the various species of milkweed are attacked.

Natural Enemies.— The common ladybird beetles prey upon this

species to some extent, the internal parasites, Aphidius testaceipes and
Charips xanthopsis, and Syrphid flies, especially Syrphus americanus,
also prey upon it. Charips xanthopsis is probably secondary.

THE BLACK PEACH APHIS

Aphis persicce-niger Smith

(Fig. 74)

Description.— The full-grown winged and apterous forms are about

£ inch long, robust and shiny black in color. The young are reddish-

yellow or brownish and are always more abundant than the shiny black

adults. The shining black color of the adults occurring on the peach
make the determination of the species quick and certain. Like the

woolly apple aphis, it has a root and an aerial form and is responsible

for much damage, especially to young trees.
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Fig. 74.—Peaeli twig showing
effects of an attack of the black
peach aphis, Aphis persicw-niger
Smith. (Courtesy of Prof. C. W.
Woodworth.

)

Life History.— The insect winters over on the roots of peach trees,

where it may also be found in the summer. The first aphids appear
above ground very early in the spring

and begin attacking the tender leaflets,

si loots or suckers, usually those at the

base of the tree or nearest the ground.

These first plant lice are all wingless.

As soon as the buds, young fruit and
leaves appear they are promptly at-

tacked, the entire crop often being almost

completely ruined. The leaves are curled

and weakened, while the young fruit is

so distorted as to be killed or rendered
unfit for market. During the months of

April and May winged migrator y
females appear, which start colonies

upon other trees. The work continues

until about the middle of July, when
most of the lice leave the tops and again

go to the roots.

Nature of Work.— This species works
upon the young shoots, as well as the

roots of the host plants.

Distribution.— This insect is at the

present time found in nearly every
peach-growing county in the State, and

may be expected to appear in practically every such locality.

Food Plants.— The black peach aphis attacks the roots and foliage

of the peach and wild plum and the roots of almond, plum and prune,

when grafted on peach trees.

Natural Enemies.— Internal hymenopterous parasites, the larvae of

syrphid flies and the green lacewing prey very effectually upon this

aphis.

THE GREEN APPLE APHIS

Apliis pomi De Geer

{Aphis mail Fabricius)

In order that the readers may get a true idea of the development
and habits of plant lice the full life history of this species taken
largely from the investigations of Professor C. P. Gillette is given
as an example

:

Eggs.— We shall begin with the small black shiny eggs which are

found in great numbers on the smooth bark of the rapidly growing
twigs or water sprouts of the apple tree. When these eggs were first

deposited some time during the months of October, November, or as

late as December, they were of a beautiful green aolor, but with age
turned to a shiny metallic black. A careful examination in winter
of the young twigs and water sprouts of an orchard, which was
infested with this insect the previous summer, will often show great
numbers of these eggs, in some cases completely covering the twigs.
The eggs themselves are very tiny, not nearly as large as a pin-

head, and are elongated or oval in shape. Only a small percentage
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of them hatch, and this accounts for the large number necessary to

produce so many lice for the coming spring. In the Eastern States

where the winters are very severe it is estimated that only one per

cent hatch. In California, however, a much larger percentage is able

to withstand our milder climate, and so the succeeding infestations

are even more severe here than they are in colder climates.

Just before the apple buds show green the eggs begin to hatch.

This, of course, depends entirely upon the weather, and an early

spring will bring a much earlier hatch than will a cold, late spring.

Stem-Mothers.—The young which hatch from the eggs in the early

spring give rise to all succeeding generations, and are known as

stem-mothers when fully developed. The first born are darker green
than any of the succeeding broods. In seeking food they work into

the newly opening buds and upon the first tender leaves. Due to

their small size they can scarcely be noticed except by very careful

observation. In warm weather the young will develop in two or

three weeks and become adult stem-mothers. The stem-mothers,
which are always wingless, still appear dark green and have dark
head, feet, tail and honey tubes.

Second Generation.—Each stem-mother has the power (which we
call parthenogenesis) to give birth to living young without inter-

course with a male, for no males appear at all until late in the fall.

The young thus born alive constitute the second generation. They
are light green in color, are all parthenogenetic viviparous, or agamic
females, and though most of them are wingless, a very few winged
individuals appear.

Third Generation.—The new broods of the second generation
develop in a few weeks and in turn give birth to living young like

themselves, but this generation is accompanied by a large number of

winged females. The apterous and winged viviparous females of

the succeeding generations are those most usually observed in the

orchards and cause the greatest amount of damage. A brief descrip-

tion of each is as follows

:

Wingless Viviparous Female.— This form is somewhat larger than
the original stem-mother, and is lighter green in color, with a yel-

lowish tinge. The cornicles (honey tubes), tail, part of the antennae

and the extreme tips of the feet are dark. They also give birth to

winged and apterous viviparous females.

Winged Viviparous Female.— These are recognized at once by their

wings, which are usually folded roof-like over the back. The general
color is black and green (the head, thorax, cornicles and portions

of the legs and antennas being black and the remainder green). Like
the apterous forms they have power to produce both winged and
wingless viviparous females. A crowded condition or lack of food
supply results in the production of a larger percentage of the winged
forms.

The appearance of the winged individual is very significant in that

this migratory form is the principal means of distribution and of the

formation of new summer colonies.

Throughout the entire summer months brood upon brood, each in

turn producing other broods, give rise to millions of this destructive
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pest, and this accounts for the great and infinite numbers. It has

been estimated that a single stem-mother will give rise to one billion

insects during a single season. With the coming of cold weather,

and after the first frost, there is a rapid diminution in numbers,

and soon practically all of the winged individuals disappear. This

is brought about, by the development of true sexual forms, male and
female.

Sexual Forms.—The viviparous females of the late fall, instead of

producing individuals of their own kind, give birth to true sexual

forms, male and female, both of which are apterous.

Sexual Female.—The sexual egg-laying female is much smaller

than the summer form, and varies from a rich green to a brownish
or reddish color. The head, cornicles, feet and tips of antennas are

dark.

Sexual Male.— The males are very small, hardly half as large as

t he other lice. They are easily recognized by their frail and slender

bodies, long legs and light yellow color. The head and tail are

noticeably dark. They are much more active than are the sexual

females, with which they associate and may be confused. These
sexes mate and the females lay the eggs which give rise to the first

stem-mothers in the spring already referred to.

Nature of Work.— This aphis infests principally the tender terminal
shoots, causing the leaves to curl and turn yellow. The young fruit

is also attacked and rendered knotty and unfit for market.

Distribution.—The green apple aphis is common throughout the

entire State and often proves to be a serious pest in many parts.

Food Plants.—The food plants of the green apple aphis are not
many. It is found on the apple, pear, hawthorn, loquat, quince and
flowering crab. Of the apples, those which appear to be the favorites

are the Missouri Pippin, Rome Beauty, Black Twig, Ben Davis and
Greening, though it works just as effectively on many other varieties.

The Northern Spy is fairly free from its attacks.

THE BEAN APHIS01

Aphis rumicis Linnseus

(Fig. 75)

Description.— The adult apterous and winged females vary in color
from reddish-brown to almost black. The bodies are often covered
with a fine, white powder which may give them a grayish or even
whitish appearance. The young are light reddish-brown.

Life History.— The life history of this species is the same as that
of the melon aphis.

Distribution.— This aphis occurs throughout the entire State, but
is more abundant in the southern part.

Host Plants.—Beans (all varieties), dock, English ivy and lambs-
quarters are attacked.

"'In the first edition and previous works of the writer, this aphis has been listed
as Aphis hcricru Kalt. H. F. Wilson believes this species to be A. viburni Scop. Besides

ibove plants it also attacks nasturtium and snowball. The eggs are laid upon
the latter.
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Natural Enemies.— The bean aphis is heavily parasitized by braconids

and preyed upon by the larva? of Scymnus sorclidus Horn.

Fig. 75.—The bean aphis, Aphis rumicis Linn. Winged and apterous females with
enlarged antennre of the same. Greatly enlarged. (Author's illustration. P. C. Jr.
Ent.)

THE ROSY APPLE APHIS62

Aphis sorhi Kaltenbach

(Aphis pyri Boyer)

(Aphis malifoliw Fitch)

(Figs. 76, 77)

Description.— This insect gets its common name from its rosy or
purplish color, which readily distinguishes it from the green apple
aphis. The head and thorax of the winged forms are dark. The
bodies of all are slightly covered with white powder which often
gives them a grayish cast. The eggs are oval and shiny black.

Fig. 76.—The rosy apple aphis, Aphis sorbi Kalt. Winged and apterous
females on an apple leaf. Enlarged three times. (Original)

02This is also sometimes called the purple apple aphis
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Life History.— The life history of this species is very imperfectly

known. The eggs, laid upon the trees the previous fall, hatch in the

spring, about blossoming

time (February and
.March), and the young
lice at once begin to at-

tack the young leaves and
fruit. The work upon
the leaves is similar to

that of the green apple

aphis, but causing them
to curl more and to turn

yellow. The work upon
the fruit is even more de-

st ructive, causing deform-
ity and non-maturity. In
most of the apple-growing
sections of the State the
attacks of this aphis have
been exceedingly severe.

About June the species

leaves the fruit trees and
migrates to unknown host

plants, and does not re-

turn until fall, in time
to give birth to true sex-

ual forms, the females of
which produce the over-wintering eggs. As in the case of green apple
aphis, many successive and overlapping broods occur each year.

Nature of Work.—The curling of the leaves on the terminal shoots
and the stunting of the fruit, which is severely attacked, are character-
istic of the work of this louse.

Distribution.— This species is widely distributed in practically
every apple-growing section of the State.

Food Plants.—The rosy apple aphis attacks mainly the foliage and
young fruit of the apple, but it also works upon the hawthorn, white
thorn and mountain ash.

Fig. 77.—Apples disfigxired by the attacks of the
rosy apple aphis when the fruit was young. These
were picked at harvest time. Reduced one half.
(Original)

THE BLACK CHERRY APHIS
Myzus cerasi (Fabricius)

(Aphis cerasi Fabricius)

(Fig. 78)

Description.—The stem-mothers which hatch from the over-winter-
ing eggs are first dark brown, but gradually change to shining black
when fully matured. The bodies are somewhat pyriform, the antenna?
half as long as the body and dusky brown. The legs are also dusky
brown. The cornicles are one fourth as long as the body, cylindrical
and black. Until about the middle of July all of the lice are wing-
less. At this time winged migrants begin to appear. The succeeding
broods differ little from the first stem-mothers. The legs are pale
with apical half of femora, tips of tibia? and tarsi dark. The antenna?
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are light with dark tips. The males which appear in the fall greatly
resemble the females, but are much smaller, slender and have wings.
The eggs are oval and black. This species is distinguished from the
black peach aphis (Aphis persicce-niger Smith) by the long cylindrical
honey tubes which usually point inwardly.

Fig. 78.—The black cherry aphis, Myzus cerasi (Fab.), on cherry
leaf. Young- and mature wingless females. Enlarged three times.
(Original)

Life History.— The eggs are deposited during the fall in the crevices
of the bark or upon the young twigs at the bases of the fruit spurs.
They hatch in the spring about the first of March when the buds
open and the young begin feeding at the base of the flowers and
leaves or enter the opening buds and feed upon the latter. As the
leaves appear they become infested by succeeding broods. The insects
may be found upon the trees throughout the entire summer and often
do considerable damage by curling and dwarfing the foliage. True
sexual males and females appear in the fall, mate and the latter
deposit the over-wintering eggs.

Nature of Work.—The plant lice collect in great numbers near the
tips of the branches, small shoots and spurs, causing the leaves to

curl and eventually drop. Much damage may be done where severe
infestation occurs, especially in nurseries.

Distribution.— This aphis occurs quite commonly throughout the
central and northern parts of the State.

Food Plant.—The cherry is the only recorded host.

7—136G4
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THE GREEN PEACH APHIS
Rhopalosiphum persiecB (Sulzer)

[Myzus ixrsicw (Sulzer)]

(Aphis persiecB Sulzer)

(Rhopalosiphum dianthi Schrank)

(Myzus achyrantes Monell)

(Fig. 7 9)

Description.—The color of this species varies from yellowish to

rich green. The winged form has a dark olive-green head, thorax

and a prominent dark patch on the dorsum of the abdomen as shown
in Fig. 7!). The apterous form is pale green or yellow without dark

markings. The adults are of medium size, varying from 1-16 to 1-12

inch in length.

Fig. 79.—The green peach aphis, Rhopalosiphum persicce fSulz). Winged and apterous
females. Greatly enlarged. (Author's illustration, P. C. Jr. Ent.

)

Life History.— The spring forms hatch from eggs deposited the

previous fall, just when the new foliage begins to appear. All twigs,

and especially the tender growths, are quickly attacked. Breeding con-

tinues throughout the entire spring and summer on any of the host

plants. In the fall males and females appear, and, mating, give rise to

the wintering eggs and the next year's broods. More commonly they
feed upon weeds throughout the winter and do not go through the egg
stage in California, as in colder climates.

Distribution.— This aphis occurs throughout the entire State.

Food Plants.—Amsinckia spectabilis, apricot, cabbage, carnation,

cauliflower, celery, cherry, chrysanthemum, citron, cucumber, egg-
plant, grapefruit, groundsel, hound 's-tongue, English ivy, lemon,
lettuce, false mallow, malva, mustard, nettle, orange, peach, pepper,
pigweed, plum, Bullace-plum, potato, radish, rhubarb, shepherd's purse,
snap dragon, sow-thistle, spinach, turnip, tomato and English walnut
are among a large list of plants attacked by the green peach aphis.

THE SMALL GREEN ROSE APHIS
Myzus rosarum (Walker) 63

(Aphis rosarum Walker)

(Fig. 80)

Description.— Tli is louse is yellow or light green with dark mark-
ings on the adults as shown in Fig. 80, and only about half as large

"W. M. Davidson also records Rhopalosiphum nervatum Gillette as quite injurious
to roses at Walnut Creek, Contra Costa County. This species greatly resembles Myzus
rosarum (Walker), but is somewhat larger and has conspicuous black nervures or
veins in the wings.
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as the large rose aphis, Macrosiphum rosce Linn., for which it is often

mistaken.

Life History.— It is a very serious rose pest at times, and espe-

cially bad in the summer months, breeding very rapidly and collect-

ing in great numbers upon the leaves. It works throughout the
summer and is the worst rose pest in many parts of the State.

Fig. 80, -The small green rose aphis, Myzus rosarum (Walk.). Winged and apterous
females greatly enlarged. (Author's illustration, P. C. Jr. Bnt.

)

Nature of Work.—All stages attack the young buds, tender shoots

and the old hardy foliage of the bushes, preventing a normal pro-

duction of flowers, and secreting quantities of honey-dew which covers

the bushes and furnishes a medium of growth for the black smut
fungus.

Distribution.— This species occurs throughout the entire State.

Food Plants.—All varieties of roses are attacked.

Natural Enemies.— Syrphid flies do considerable work upon this

species, but the natural enemies are not numerous enough to check
the ravages until after most of the damage is done.

THE PARSNIP PLANT LOUSE
Siphocoryne caprew Fabricius64

[Hyadaphis caprew (Fabricius)]

(Rhopalosiphum caprew Fabricius)

(Fig. 81)

Description.—The apterous females are pale green and sometimes
have a few small red spots on the dorsum. The winged forms are green
with the head, antennae, thorax, middle dorsum of the abdomen, tips of

the cornicles and the leg joints dark or black. This species may be dis-

tinguished from a closely related species, Siphocoryne pastinacce

(Linn.), by the presence of a small tubercle just above the Cauda or

tail. This tubercle is entirely absent in the latter.

"There is some difference of opinion regarding the position of this species. Prof.
C. P. Gillette places it in the genus Rhopalosiphum (Jr. Ec. Ent., IV, p. 320, 1911),
while J. J. Davis puts it in the genus Hyadaphis (Jr. Ec. Ent., Ill, pp. 493-494, 1910).
H. F. Wilson considers the genus Siphocoryne correct. All previous references to
Hyadaphis pastinacw (Linn.) by the writer should have been to this species instead.
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Distribution.— This plant louse is widely distributed throughout

the State.

Food Plants.— The parsnip plant louse like its close relative,

S. past inane (Linn.), attacks only plants belonging to the Umbelliferce

Fig. 81.—The parsnip plant louse, Siphocoryne caprece (Fab.) Apterous
and winged viviparous females. Greatly enlarged. (Author's illustration,
P. C. Jr. Ent.)

and the willows, including Angelica sylvestris, A. atropurpurea, cara-

way, carrot, celery, Chwrophyllum tcmulum, goutweed, water hemlock,
Ligusticum porteri, treacle mustard, parsley, parsnip, cow-parsnip,

Pimpinella magna, willow (many species) and Zizia aurea.

The sexual females lay the over-wintering eggs on the willow, upon
which the spring broods feed. Winged forms migrate later to other

plants, where the summer is passed, and still others migrate again to

the willow in the fall, to give birth to sexual forms, which lay the

winter eggs.
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THE BROWN VIOLET APHIS

Rhopalosiphum violw Pergaude

Description.—All stages are dark red or, brown and the wings are
noticeably clouded along the veins, which easily distinguishes this

species from all others infesting violets.

Life History.—The viviparous winged and apterous females bring
forth young continually throughout the early spring and the sum-
mer months. Little is known regarding the egg-laying habits. In
the southern part of the State it is found the year round upon the
violet. The louse works upon the tender shoots and undersides of

the older leaves causing distortions.

Distribution.— This species has been reported only from the south
ern and central parts of the State.

Food Plant.— Cultivated violets are attacked by this pest.

THE BLACK FERN PLANT LOUSE05

Idiopterua nephrelepidis Davis

(Macrosiphum hirkaldyi Pullaway)

(Fig. 82)

Description.— The mature winged and apterous viviparous females
are dark green or jet-black in color with light markings on the antenna?,

legs and honey tubes. The wings are beautifully clouded, as shown in

Fig. 82. The average length is about 1-16 inch.

Fig. 82.—The black fern plant louse, Idiopterus nephrelepidis Davis. Apterous and
winged females. Greatly enlarged. (Author's illustration, P. C. Jr. Ent.)

Distribution.— This plant louse is quite general^ distributed through-
out the State and is usually to be found in greenhouses and ornamental
gardens.

Food Plants.—The Boston fern is a preferred food plant though
it has also been taken on golden fern (Acrostichum reticulatum) and
sword fern.

05P. C. Jr. Ent. Ill, pp. 538-541, 1911.
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THE HOP APHIS

Phorodon hamuli (Schrank)

(Aphis foumuli Schrank)

Description.— The wingless viviparous female is pale yellowish -

green and the winged form is the same general color with the head,

dorsum of the mesothorax and spots on the abdomen dark.

Life History.— The life history of this louse greatly resembles that

of the mealy plum plant louse. The over-wintering eggs are laid

upon the plum trees in the fall. The spring broods feed upon the

leaves and give birth to new broods until the hops begin to appear.

By this time winged migrants appear in large numbers and these

migrate to the hop fields where they live during the summer. The
young plants and foliage of the hop vines are severely damaged
by this pest, which may completely ruin portions of the crop. In

the fall, migrants return to the plum trees, and give birth to the

sexual forms which produce the over-wintering eggs. The sexual

forms occur also in the hop fields, while the different stages may be
found upon the plum trees during the summer, so in all probability

they can exist upon either of these hosts throughout the season.

Distribution.— This species is very common and destructive, espe-

cially in the central hop-growing districts of the State.

Food Plants.— This is primarily a hop pest and is certainly one
of the worst enemies of that crop. It also feeds upon plum trees,

occurring upon either hops or plums throughout the summer.

THE LUPINE APHIS66

Macrosiphum albifrons Essig

(Fig. 83)

Description.— This is a large green louse, completely covered with
fine white powder or pulverulence, which makes it appear silvery-
gray. The length varies from £ to } inch.

Life History.— The lice appear in the spring, soon after the lupines
are well started and are especially abundant about flowering time.
The younger shoots and especially the flowering tips are attacked,
and many lice continue to work upon the green seed-pods. The
species collects in large colonies and works great havoc to the hosts.

Distribution.— This species occurs in many parts of the State.

Food Plant.—The lice attack the wild lupine (Lupinus albifrons).

Natural Enemies.— The writer has reared a large undetermined
internal parasite from this aphis.

60W M. Davidson reports a species very much like this, if not the same, attacking
•egetables and lupines in the San Francisco Bay Region.
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Fig. 83.—The lupine aphis. Macrosiphum albifrons Essig,
on stem and pod of lupine. Enlarged three times. (Author's
illustration, P. C. Jr. Ent.

)

THE GREEN CITRUS PLANT LOUSE
Macrosiphum citrifolii (Ashmead)

(Siphonophora citrifolii Ashmead)

(Fig. 84)

Description.— This is a large green plant louse, about the size of
and greatly resembling the destructive pea aphis in color and shape.
Under the microscope it will be found that the tips of the cornicles
(honey-tubes) of the pea louse are perfectly plain, while there are
mosaic markings or reticulations on those of the green citrus louse.

Life History.— The young insects appear on the tender shoots early
in April and are especially abundant on young orange trees in the
nursery. Winged and apterous viviparous females continue to appear
throughout the entire summer, but only in the spring and early summer
is this species a pest.
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Fig. 84.—The green citrus plant louse. Macrosiphum citrifolii (Ashm. ). Apterous
and winged females. Greatly enlarged. (Author's illustration, P. C. Jr. Bnt.)

Distribution.

California.

It occurs throughout the citrus belt of southern

Food Plants.—The green citrus plant louse occurs especially abun-
dant on young orange seedlings and on suckers of large seedling orange
trees. It is probable that the older foliage of most of the orange trees

is also attacked.

Natural Enemies.— The larvae of the predaceous ladybird beetle

(Hippodamia convergens) feed upon this insect in limited numbers.
The most efficient predators, however, are the larvae of the green lace-

wing (Chrysopa californica) and the large syrphid fly (Syrplius
pyrastri). The internal parasite Charips xanthopsis also preys upon it.

The internal parasite, however, is probably only secondary.

THE DESTRUCTIVE PEA APHIS
Macrosiphum pisi (Kaltenbach)

[Macrosiphum destructor (Johnson)]

(Necturophora pisi Kaltenbach)

(Fig. 85)

Description.— The adult is a large, pea-green aphis, easily dis-

tinguished by the long legs and antennae. The head and thorax of
the winged forms are pinkish or yellow while there are no markings
on the apterous female.

Life History.— This species feeds practically throughout the year
on perennial legumes like alfalfa and clover as well as the annuals
used for cover crops during the winter and upon the annuals as
peas, etc., during the summer months. They are exceedingly prolific

and often very destructive, especially to crops of peas. The winter
is either passed as immature or adult viviparous females as indicated
above or as eggs deposited on the perennial hosts.

Distribution.— The destructive pea aphis occurs throughout the
entire State.

Food Plants.— Alfalfa, clover, fenugreek, garden and field pea,
vetch and other legumes are attacked.
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Fit 8G.—The large rose aphis, Macrosiphum rosir (Linn.). Winged and apterous
females. Greatly enlarged. (Author's illustration, P. C. Jr. Ent.

)

THE RED COMPOSITE APHIS
Macrosiphum rudbeckice (Fitch)

(Aphis rudbeckios Fitch)

I Fig. 87 )

Description.— The aphis is dark red in all stages, though the mature
forms are often much darker than the young lice. It is large and con-

spicuous with relatively long antennae and honey tubes. The color, size,

habit of collecting in dense colonies and its very restless nature when
disturbed make its identity easy. The length varies from -j

1
^ to £ inch.

Fig. 87.—The red composite aphis, Macrosiphum rudbeckiw (Fitch),
enlarged. (Author's illustration, P. C. Jr. Ent.)

Greatly

Distribution.— This plant louse is found throughout the State.

Food Plants.—Many of the composite plants are attacked by this

insect and it may usually be found on any of the following: aster, chrys-
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anthenmm, goldenrod, groundsel tree (Baccharis spp.), ragweed, Rud-
beckia spp., rosin weed and thistle (Cirsium). To this list W. M.
Davidson also adds the fuller's teasel.

COCCID^ (Family)

SCALE INSECTS

To the California horticulturist, and. especially to the citrus fruit

grower, the scale insects are known .to be by far the most destructive,

persistent and expensive pests. More money is spent combatting
three or four of them than for all other insects combined. To the
nurserymen and florists, too, these insects are ever present annoy-
ances and the cause of much trouble. Nearly every plant is attacked
and species considered of no economic importance may eventually
become pests to cultivated crops. It is no wonder, then, that so much
space is given for the consideration of these insects, and so many
apparently non-economic species are included in this work.
The majority of the members of the family Coccidce have the ability

to produce a scale-like covering from which the common name is

derived, while some, unable to form a scale, have the epidermis hard-
ened into a thick, hard, chitinous wall, and still others secrete an
abundance of white poMrdery or cotton-like wax as a covering. The
scale, thickened epidermis and waxy covering are apparently for the

protection of the adults, eggs and young and prove so to a large

measure, and also enable the scale insects to resist to a marked degree

spraying and fumigation.

The young are either born alive or hatch from eggs previous^ laid

by the female. In the first case the young hatch within the body of

the female from what corresponds to the egg, and in the latter case

the eggs are laid and hatch outside the body, in a shell or in a cottony

mass or sac secreted by the female for this purpose. The young
always have six legs, enabling them to move about freely. In many
genera the legs are retained throughout the entire life cycle, allowing

the adults to move as freely as the young, but in the scale-bearing

forms, and many others, the legs disappear in the females after the

first moult, there being nothing but the small body under the scale,

held in place by the proboscis and scale.

The males at first resemble the young females, but soon after birth

make a tiny scale or cocoon in which transformation takes place, the

adults after the last moult emerging as very small, delicate, two-

winged insects with antennas and six legs, when the females are about

one third or full-grown. At this period mating takes place and the

males soon die.

Nature of Work.— Scale insects feed by inserting into the tissues of

the plants (bark, fruit and leaves) their small beaks or mouth-parts

and sucking out the juices. As a consequence of their great numbers
and the removal of a large amount of juices, or a toxic effect produced

by the scales, the plants are often so weakened as to mature little

or no crops, or they may be entirely killed, while the fruits may be

deformed or rendered unsightly, and therefore unfit for market.

Control.—The control of scale insects has long been one of great

importance throughout the entire country. Formerly only sprays
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were used in combatting them, but during the past few years fumi-
gation, especially in the citrus growing sections of the State, has

become the principal control method. Scale insects occurring on
deciduous fruit trees are most efficiently and cheaply controlled by
the use of sprays, and the mealy bugs on citrus and other trees are
also usually subjected to a similar treatment. All armored scales

(red scale, yellow scale, purple scale, etc.), as well as such unarmored
scales as the black scale and soft brown scale on citrus trees, are most
i ffectively controlled by fumigation.

Natural Enemies.—One of the most noted examples of the control

of a serious insect pest by natural enemies is that of the cottony
cushion scale (Icerya purchasi) by the Vedalia (Nouius cardinalis).

Other ladybird beetles and internal parasites also form an important
pari in the control of scale insects, being apparently responsible for
the subjection of many non-economic species. Other insects, also,

prey upon coccids, as will be noted in the discussion of the various
species.

Subfamilies.—In this work only five of the many subfamilies will

be considered, as these embrace all of the common species known in

California. They are

:

Monophlebince
Ortheziina

Dactylopiina
Cocci an

Diaspince

MONOPHLEBIN^ (Subfamily)

The females belonging to this subfamily are characterized by
secreting, behind the soft and unprotected bodies, a large white cot-

tony egg-sac. The bodies of the young scales are almost entirely
without protective covering, while those of the adult females are
usually covered with a waxy secretion. The males are delicate, two-
Avinged insects. In California we have but one species, the cottony
cushion or fluted scale (Icerya purchasi), which is of economic im-
portance.

THE COTTONY CUSHION OR FLUTED SCALE
Icerya purchasi Maskell68

(Fig. SS)

Description.—The fully-matured females are easily distinguished by
the large, white, fluted, cottony egg masses at the posterior end of
the red, yellow or dark brown bodies—which together are from \ to \
inch long and three fourths as wide. The eggs are deposited within
the cottony mass and are oblong and rich cardinal-red. From four
hundred to a thousand may be laid by a single female. The young
are bright red with dusky legs and antennae and several long tail-

«8Two varieties of Icerya purchasi have been named by Dr. T. D. A. Cockerell as
follows: crawii in which the body proper is yellow or light brown and maslcelli in
Which the body is dark brown or almost black. The two varieties are undoubtedly
;i single species with slight differences in color which vary from yellow to almost
black with all shades between.
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like hairs at the posterior end. The males are small two-winged red-
bodied insects with long antennas and white anal appendages.

Life History.—The large cottony masses are the egg-sacs of the
females, and may contain from four hundred to a thousand eggs.
The males soon after hatching secrete themselves in a white cocoon
for transformation, which requires nearly one month. The females
are matured in from three to four months. There are several broods
during the summer, when the scale increases enormously, and may
even yet occasionally do great damage.

Fig. 88.—The cottony cushion or fluted scale, Icerya purchasi
Mask., on Australian blackwood. Natural size. (Original)

Nature of Work.— This scale reproduces so rapidly that unless
checked all of the branches and foliage often become so thickly in-

fested that the tree or plant may be greatly weakened or completely
killed.

Distribution.—The cottony cushion scale is well known throughout
the citrus growing sections of the entire State, but due to its natural
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enemies is only occasionally seen in some localities. However, in

others it may become serious for brief periods or until the natural

enemies find it.

Food Plants.— Acacia, alfalfa, flowering almond, apple, apricot,

castor bean, Australian blackwood, boxwood, cedar of Lebanon,
chrysanthemum, citron, cypress, fig, geranium, goldenrod, grape,

grapefruit, Bermuda grass, sweet gum, hackberry, iron-weed, knot-

weed, lambsquarters, laurel, lemon, locust, magnolia, nettle, night-

shade, holly oak, laurel oak, white oak, orange, trifoliate orange,

peach, pear, pecan, pepper, pigweed, pine, Pittosporum, poinsettia,

pomegranate, potato, purslane, quince, ragweed, rose, spearmint, sun-

flower, verbena, English walnut and willow are attacked by the cot-

tony cushion scale.

Control.— Artificial control by sprays and fumigation is not usually

practiced, because of the efficiency of natural enemies. This is the

one case where nature nearly always controls perfectly a serious pest.

Natural Enemies.—For convenience the natural enemies of this

scale are classed under two headings as predaceous, or those actually

devouring the host, and as parasitic, or those feeding- on and living

within the body of the host.

Predaceous Enemies.—The common vedalia (Noviits cardinaUs) and
the Koebele's ladybird beetle (N. kcebelei) are most responsible for

keeping the cottony cushion scale in complete subjection. In many
localities the former is the most efficient, but in some places, and espe-

cially in Ventura County, the writer found the latter doing more of

the control work.
While these ladybirds are usually present in limited numbers in

most sections, yet at times they completely disappear and the cottony

cushion scale increases so as to cause considerable damage before the

beetles can be re-established. It is always well to keep a close watch
of the pest, and if it appears without being accompanied by the larvae

of the ladybird beetles, adults should be obtained and liberated as

soon as possible.

Parasitic Enemies.—There are several internal hymenopterous
parasites of this scale, including Ophelosia craivfordi, Thoron opacus

How., Coccophagus californicus How. and Encyrtus dubius How. 69

The dipterous parasite, Cryptochcetum (Lestophonus) iceryce Will., is

very common in the southern part of the State, and often does remark-

able work. In the year 1913 Mr. A. S. Hoyt reported a splendid

cleanup of the scale in Los Angeles County by this parasite.

•Insect Life, l. p. 270, L889.
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ORTHEZIIN^ (Subfamily)

The members of this subfamily are soft-bodied insects, without
special protection. The females are characterized by their long legs

and long white egg-sacs at the posterior end of the body, as shown
in Fig. 89. The bodies are also slightly covered with a white wax.
Throughout the entire life cycle the females are very active. But
one species, Orthezia insignis, is of economic importance in California.

Fig. 89.—The sage Orthezia, Orthezia artemisiw
Ckll. Mature females with well developed egg-sacs.
(Author's illustration, P. C. Jr. Ent.

)

THE GREENHOUSE ORTHEZIA
Orthezia insignis Douglas70

(Fig. 90)

Description.—The bodies of the females are ochreous or dark green

with a marginal fringe of white waxy plates, which are extended pos-

teriorly in a large rectangular projection which serves as an egg-sac.

The dorsum of the bodies is bare with the exception of a median
waxy longitudinal ridge. The bodies with the egg-sac measure about
4- inch. The young females have the marginal fringe and the dorsal

median longitudinal ridge of white wax. but lack the iong white

egg-sac of the mature females. The males are exceedingly small,

dark green in color, with two wings and two long white posterior

waxy filaments.

Life History.—There are several generations a year. The young
females vary from yellow to green in color, and as they grow the

white wax forms like a fringe around the edges as a distinct middle

longitudinal ridge, and the egg-sac begins to form. All stages are

active.

Nature of Work.—The young and adults settle in colonies upon the

leaves and stems and their constant sucking of the juices causes the

70A much larger native species, Orthezia artemisiw Ckll., is common throughout the
southern part of the State on the California sage {Artemisia California). Fig. 89

shows this coccid very well.



112 INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA.

plants to weaken, become sickly in appearance, and may even kill

them completely.

Distribution.— This species is widely distributed throughout the

State, in greenhouses, gardens and parks.

Fig. 90.—The greenhouse Orthezia, Orthezia insignia Dougl. Young
and mature females on Bignonia. Slightly enlarged. Taken at Ventura
by S. H. Essig. (Original)

Food Plants.—The scale is especially troublesome upon greenhouse
plants, but often attacks garden and orchard crops, though it has
never proven a serious outdoor pest in California. The following
hosts are recorded: Ageratum, Bignonia, chrysanthemum, citron, coleus,

Guphea, Gardenia, grapefruit, iron-weed, Lantana, lemon, moonflower,
orange, pepper, pigweed, sage, strawberry, Strobilanthes, tea, Thun-
bergia, tomato, verbena and yarrow.

Control.—As many delicate plants are attacked by this coccid, con-

trol measures are somewhat difficult. Daily syringing the plants

so that all parts are thoroughly washed will remove many of the young
before they are firmly attached to the leaves. Dipping the plants fre-

quently in a solution of tobacco extract will also kill the young. If

the infestation is confined to a very small area the complete destruction
he infested plants would completely eliminate a general infestation

and might be a profitable step.
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DACTYLOPIIN^ (Subfamily)

The members of this subfamily are much more varied than those of

the two preceding. In some species the power of locomotion is retained

throughout the entire life cycle, while in others the legs disappear after

the first moult and the insects soon become fixed in position. The
bodies are entirely unprotected except by the secretion of a white cot-

tony powder or wax. The eggs may be enclosed in the secretion cover-

ing the females, or they may be deposited in cottony masses. Among
the members are the mealy bugs, which are very troublesome in this

State.

THE PIT-MAKING OAK SCALE
Asterolecanium variolosnm Ratzeburg

(Fig. 91)

Description.— The scales are

appearing semi-transparent and
pretty species, which is

not often met with.

Distribution.—
Though rather common
in the Eastern States,

it has been reported on
a single oak tree on the

high school grounds at

Stockton, by "Wm. Gar-
den, and quite plentiful

at Stanford University,

by Professor R. W.
Doane.

Food Plants. — Vari-

ous species of oaks are

attacked, including
Quercus sessiliflora, Q.
glandulifera, holly oak

(Q. ilex) and Q. aurea.

It sometimes kills the

small twigs.

Control. — Control
measures are the same
as for soft brown scale

or the European fruit

Lecanium.

circular, shiny green or yellow,

TV inch in diameter. It is a very

Fig. 91.—The pit-making oak scale, Asterolecanium
variolosum Ratz. The twig on the right shows the
pits made by the scale. Enlarged three times. (Orig-
inal)

THE OAK CEROCOCCUS 71

Gerococcus quercus Comstock

(Fig. 92)

Description.—The female scales are enclosed in a smooth or rough
mass of rich yellow wax, well illustrated by Fig. 92. The individual

"Ehrhorn's Cerococcus (Cerococcus ehrhomi Ckll.) is common in the central part
of the State on oak trees. It is a very small insect and is usually hidden under the
scales of the bark and not at all conspicuous as the oak Cerococcus.

8—13664
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masses are somewhat globular in shape, averaging from | to | inch

i„ diameter and aearly the same in height, though many are quite

flattened. There are no distinct

markings, but often a transverse

median depression is slightly

lighter in color.

Distribution.— The distribution

of this pest is limited to the

mountainous districts of the
southern part of the State.

Food Plants.—Various species

of oak trees are attacked, includ-

ing the coast live oak. {Que re us

agrifolia), Q. oblongifolia and Q.

undulata wrightii.

BRANIGAN'S KERMES
Ktnncs branigani King

(Fig. 93)

Description.—The fully-devel-

oped females are nearly globu-

lar, being about T
3
« inch long

and £ inch wide. The color

varies from light cream to yel-

low with four rather wide brown
transverse bands. The segmenta- Fig. 92.—The cak cerococcus, cerococcus

tion is quite" distinct, each suture KeTtvSc^^brigin^f*
Uve °ak

'

En "

being marked by numerous small

black spots. The surface is shiny and thickly covered with very fine

black specks, which are difficult to see without the aid of a hand lens.

The species closely re-

sembles Kermes essigii

King, but is never gib-

bose.

Distribution.—So far

this species has been
taken at Forest Hill.

Placer County, and
near Redding. Shasta

County, the latter hav-

ing been but recently

collected by Mr. Leroy
Childs.

Food Plant. -The
smaller branches, espe-

cially those in the shady
portions of the tree, of

the maul oak (Quercus
F*lg. 93.—Branigan's Kermes, Kermes branigani ehvysolcpis) are a t -

King, "ii maul oak. Enlarged twice. (After King. + i j
by author. P. C. Jr. Ent. and Zool.) TaCKed.
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COCKERELL'S KERMES
Kermes cockerelli Ehrhorn

(Fig. 94b)

Description.— The mature females vary from light yellow to rich
reddish-brown in color. They are nearly globular and decidedly gib-

bose, there being three transverse and one longitudinal sutures tra-

versing the dorsum. The surface is shiny and lacks the minute black
specks found in a number of species. The diameter averages about

-/u inch. The young and half-grown females are beautifully light red
marked with bright yellow. Thev are not gibbose until nearly mature.

Fig. 94.—a, the western Kermes, Kermes occidentalis King;
b, Cockerell's Kermes, Kermes cockerelli Ehrh. ; c, the gall-like
Kermes. Kermes gulliformis Riley. Enlarged three times. (After
King. Photo by author. P. C. Jr. Ent. and Zool.)

Distribution.— This is the most common of the California species

and is very abundant in the central and northern parts of the State.

Food Plants.— The range of oaks upon vdiich this species feeds is

quite wide and includes the valley oak, maul oak and black oak, and
probably others.

ESSIG'S KERMES
Kermes essigii King

(Fig. 95)

Description. — The full-grown females are nearly globular or
slightly elongated, yellow to light brown, with cream-colored cross

bands. Some specimens are quite dark and many are gibbose. The
surface is shiny and peppered with many very minute and a few
quite large black dots. The illustration (Fig. 95) gives a good idea
of the shape and markings. The average width is about T

3
e inch,

the length about | inch. The young females are dark reddish-brown
and elongate or oval. This species is closely related to Kermes nigro-

punctatus and K. galliformis, but is larger than the former and the

gibbose bodjr separates it from the latter.

Distribution.— The species was first collected in the Santa Paula
Canyon, Ventura County, by Fred Essig and later by the writer.

S. A. Pease took it the next year at Ontario, San Bernardino County,
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and R. S. Woglum a1 Pasadena, Los Angeles County. It is probably
widely distributed in the southern part of the State.

Fig. 95.

—

Essig's Kermes, Kermes essigii King. Adult
females on twigs of the coast live oak. Enlarged twice.
(Alter King. Photo by author. P. C. Jr. Ent. and Zool.)

Food Plant.— It is taken only upon the smaller branches of the
coast live oak (Quercus agrifolia).

Natural Enemies.— Great numbers of several undetermined species
of hymenopterous parasites
were bred from this species

by the writer.

THE GALL-LIKE KERMES
Kermes galliformis Riley

I Figs. 94c, 96)

Description.— The adult
females are nearly spheroidal
in shape, being slightly wider
than long. The color is

Lighl brown with three quite
wide, white or grayish cross
bands and a lian longi-

tudinal hand of the same
color. There is also a gen-
eral marbled effect in the
mixing of the gray and
brown, as shown in Pig. 96.

The length is •;. inch and
the width

J
inch. The sur-

Fig. 96.—The gall-like Kermes. Kermes galli-
formis Riley, on black oak. Natural size. Col-
lected in Yolo County by E. J. Branigan. (Orig-
inal)

face is dull and covered with very minute black spots. The young
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females are dirty-gray, elongate-oval in shape, and have six-jointed

antennas, two long anal hairs and three stout anal spines.

Distribution.— This species is common throughout the central part

of the State, but also occurs in the southern part, 72 and is quite widely
distributed throughout the United States.

Food Plants.— The black oak (Quercus kelloggii) is the preferred

host plant in California, but several other species of oak, including
Quercus emoryi,13 are reported in other states.

THE BLACK-PUNCTURED KERMES
Kermes nigropunctatus Ehrhorn & Cockerel!

(Fig. 97)

Description.—The mature females
are pale yellow, nearly globular

and decidedly gibbose. There are

three prominent transverse and
one well defined median longitudi-

nal sutures, all of which are usu-

ally paler than the rest of the body.
The length averages ^ inch, the

width A inch, and the height ^ inch.

The young females are pink, oval

and one third as wide as long.

This species is very near to K. essigii

King, but appears to be smaller

and usually much more gibbose.

Distribution. — The black-punc-
tured kermes has been recorded only
from Los Angeles County, but
probably occurs in other localities

of southern California.

Food Plant The eoast live oak FiS- 9T -

—

The black-punctured Ker-IWU ridUI" Vie
V°

d!5L me
°. mes. Kermes nigropunctatus Ehrh. &

(QuerCUS agrifolta) IS the native Ckll., on coast live oak. Natural size.

_ j i j j (. j i Collected in Los Angeles County by Le-
and only recorded food plant. roy cniids. (Original)

THE WESTERN KERMES
Kermes occidentalis King

(Fig. 94a)

Description.— The fully-matured females are nearly globular in

outline and gray in color. On the dorsum there are five transverse

narrow blackish bands, which are broken at intervals by large black

spots. The areas between the bands are light brown. The surface

is dull and covered with very minute black specks. The diameter is

about f inch.

Distribution.— This scale was first taken in California by Mr. E. M.
Ehrhorn, but the exact location was not given.

Food Plant.— It feeds on the limbs of oak (Quercus sp.).

™Kermes austini Ehrh.. reported from Escondido, San Diego County, is now con-
sidered by Mr. Geo. B. King as a synonym of K. galliformis.

"King, Geo. B. : Psyche., IX, p. 79, July, 1900.
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SASSCER'S KERMES
Kermes sassoeri King

(Fig. 98)

Description.—The fully developed females are slightly longer than

wide and vary from nearly white to light yelknv. There is a promi-
nent transverse median line which is dark
brown and black and crossed with broken.

transverse bands of the same color. There
are also a few black spots as large as a pin

bead and many minute black specks on the

K^mes
8s'^H

e
mrS

eTr
En- surfaee, all of which make some specimens

larged three times. (After appear finite dark. The young females are
King. Photo by author. P. 1 *

. , j
J &

c. Jr. Ent. and Zooi.) grayish-brown.

Distribution.— Though present in California, the exact locations are

not given. It also occurs in the Eastern States.

Food Plants.— The red oak, Quercus rubra, is attacked in the East.

The species of oak in California is not recorded.

THE COTTONY KERMES
Kermes shastensis Ehrhorn

(Fig. 99)

Description.— The female bodies

are very nearly globular and rich

mahogany-brown with three rather

distinct dark-brown transverse
lines across the surface, which is

smooth and shiny. They are en-

tirely enclosed in a rather thick
white felt-like covering which
gives them the appearance of round
balls of cotton on the twigs. The
diameter averages about £ inch.

The white waxy covering is from
ih to iV inch thick. In the young
the antenna? are six-jointed and the
legs short with the femora almost as

broad as long. The immature
females are light yellow.

Distribution.— This species occurs
in the northern part of the State,
having been collected at Shasta
Springs.

Food Plant. — The maul oak
(Quercus chrysolepis) is the only
recorded food plant of this species.

Fig. 99.— The cottony Kermes,
Kermes shastensis Ehrhorn, on oak.
The cottony covering has been par-
tially or entirely removed. Slightly
enlarged. (Original)
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THE EUROPEAN ELM SCALE

Gossyi)n rin ulmi (Linnaeus)

[Goasyparia spuria (Modeer)]

(Coccus ulmi Linnaeus)

(Figs. 100, 101)

Description.— The adult females are readily distinguished by the

white cottony fringes around the reddish-brown bodies (Fig. 101).

They are from | to nearly f inch long
and are usually clustered in the cracks

and crevices in great numbers and from
a distance appear as white rings. The
males are very delicate, reddish, two-
winged insects, with two long white
anal filaments. The cocoons are white
and less than -^ inch long (Fig. 100).

Life History. 74—The eggs are oblong
in shape, pale yellow, and hatch so

quickly that many have thought that

the young were born alive. The young
appear during the early summer months
and settle upon the leaves and smaller

twigs until August and September,
when they become nearly full-grown.

They then move to the twigs and
branches for hibernation. The males
begin to issue in early spring. 'The

females reach maturity and begin to

bring forth the summer brood in May
and June. There is but one brood a

year.

Nature of Work.— This scale is very
prolific and masses in great numbers
upon the limbs of the elms. Besides
the large amounts of honey-dew sup-

porting the smut fungus, which render
the trees very unsightly, the attacks
greatly lessen their vitality.

Distribution.— The distribution of the
European elm scale is quite definite

and apparently confined to the follow-

ing localities: San Rafael (Marin County), Ukiah (Mendocino
County), Colusa (Colusa County), Palo Alto, Santa Clara, San Jose
and Stanford University ( Santa Clara County), Modesto (Stanislaus

County) and Stockton (San Joaquin County).

Food Plants.—The following species of elm trees are attacked by
this scale : American elm, cork elm, English elm, slippery elm and
Wych or Scotch elm.

Control.—Washing the insects from the trees with an extension
nozzle under high pressure during the period of hatching will control

74Doten, S. B., Mo. Bui. Cal. Hort. Com., I, pp. 89-100, 1912.

Fig. 100.— The European elm
scale. Gossyparia ulmi (Linn.).
Cocoons of the males in January.
Natural size. Taken at Stockton
by Wm. Garden. (Original)
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the pest, if thoroughly done. 74 Crude oil emulsion, miseible oil sprays

and lime-sulphur (1-9), when the trees are dormant, are also recom-

mended.

Fig. 101.—The European elm scale, Gossyparia ulmi
(Linn.), on the American elm. Adult females as they
appear in May and June. Natural size. (Original)

Natural Enemies.—Dr. A. J. Cook reports the two-stabbed lady-
bird beetle (Chilocorns bivulnerus) as preying upon the European elm
scale at San Rafael.

THE ARAUCARIA ERIOCOCCUS
Eriococcus aravcariw Maskell

(Fig. 102)

Description.—The female body is greenish-yellow with two promi-
nent anal lobes, each terminated with quite a long hair or spine.

The mature insect is enclosed in an oblong, white felt-like sac, as

shown in Fig. 102. The average length of the sac is about -^ inch.

Life History.— The eggs are laid in the white egg-sac which en-

velops the female and the young escape and settle upon the brancnes

7<Doten, S. B., Mo. Bui. Cal. Hort. Com., I, pp. 89-100, 1912.
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as soon as hatched. They collect in great numbers and secrete large

quantities of honey-clew, furnishing ample food for the black smut
fungus. There is but one brood a year.

Fig. 102.—-The araucaria Eriococcus, Eriococcus araucarias
Mask., on Norfolk Island pine. Enlarged twice. (Original)

Distribution.— This pest was imported into this State and has be-

come generally distributed throughout all parts.

Food Plants.—The Norfolk Island pine, Araucaria excelsa and A.
bidivillii are the common food plants.

THE OAK ERIOCOCCUS75

Eriococcus quercus (Comstock)

(Rhizococcus quercus Comstock)

(Fig. 103)

Description.— The body of the female is dark wine-colored or

purplish and is enveloped. in an oval, white felt-like sac £ inch long.

Fig. 103 shows the general appearance of the sacs very well.

"The greasewood Eriococcus, E. adenostomcs Ehrh.. which is common on greasewood
throughout the State, greatly resembles the oak Eriococcus in size, color and shape.
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Life History.— The winter is spent in a half-grown condition,

maturity being reached early in summer. The scale collects in small

compacl colonics, which are easily

located by the white sacs in which

the eggs are laid. There appears

to be but one brood a year.

Distribution. — This scale is

widely distributed throughout the

central part of the Stale.

Food Plants.— The black, val-

ley and other oaks, bilberry, gall-

berry and grass are attacked.

THE CALIFORNIA COCHINEAL
SCALE

Dactylopius confusus (Cockerell)

{Coccus confusus Cockerell)

(Fig. 10-1)

Description. — Infestations of

this scale are easily recognized by
tlie masses of thick, white, cot-

tony material secreted as a cover-
ing over the bodies of the females
and the white cocoons of the
males. The bodies of the females
are crimson red and yield a stain
similar to that of the true cochi-

neal insect. They vary from £
inch to | inch in length. The
cocoons of the males are snow white, oblong and ^ inch long. They
are usually closely massed with the females and may or may not be
hidden by the cottony material.

Life History.— The species is more noticeable during the winter
months, from November to February, when the eggs are laid. The
young begin to hatch in early spring and continue for several months,
there being a single uneven annual brood.

Nature of Work.— This coccid feeds upon the cactus plants, often
entirely covering them and causing them to turn yellow and sickly,

or completely killing them. Small plants may be greatly stunted or
disfigured by their attacks.

Distribution.—The California cochineal scale is quite commonly
distributed throughout the southern part of the State, from Santa
Barbara to San Diego counties.

Food Plants.— The wild species of Opuntia are the preferred hosts.

but the scale has also been taken upon Echinocactus sp. and an unde-
termined cactus which were imported from Mexico to Ventura,
California.

Control.— Dipping young offshoots or plants in carbolic acid emul-
sion or a combination of carbolic acid, crude oil or kerosene emul-

Fig. 103.—The oak Erioeoccus, Eriocoe-
cus quercus (Comst.), on black oak. En-
larged twice. (Original)
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sions and tobacco decoction, or spraying infested plants repeatedly
with these, will give good results, if the work is thoroughly done.

^tq ESSIG

Fig. 104.—The California cochineal scale, Dactylopius confusus
(Ckll.), on Opuntia. Natural size. Collected in San Diego by
J. A. Prizer. (Original)

Natural Enemies.— The natural enemies of this scale are quite
numerous and play a very important part in keeping it in subjection.
The following are recorded by Hunter, Pratt and Mitchell:78 the
ladybird beetles, Chilocorus cacti Linn., Cycloneda mwnda Say, Exo-
chomus latiusculus Casey, Exochomus ma/rginipennis Lee, Hyperaspis
cruenta Lee, Hyperaspis trifurcata Schaeffer, Scymnus hornii Gorham,
Scymnus IcbwU Mulsant and the lepidopterous insects, Lceiilia coecidi-

vora Comst., Saluria ardiferella Hulst. and Zophodia dilatifasciella

Ragonot.

THE MARLATT SCALE
Phcetricococcus marlatti Cockerell

(Fig. 105)

Description.— The adult females are dark wine-colored and secrete

partially over and around themselves a white waxy material similar to

that made by the European elm scale. The bodies are oval in form and
70Bul. No. 113, Bur. Ent. U. S. Dept. Agric, p. 24, 1912.
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about 1-25 inch long. They are massed in large colonies at the base

of the u ii folding leaves (Fig. 105), where they are thoroughly pro-

tected from ordinary measures of control.

Life History.— Very little of the true life history of this coccid is

known, excepl thai it is a very troublesome pest to the date palm. The

females give birth to living young,

which appear in great numbers in the

early spring. These seek the base of

the palm leaves, where they are

thoroughly protected Gradually the

logs disappear and white wax is

secreted to cover and protect the

naked body. The male is unknown.

The prolificacy of this species is a pro-

Dounced characteristic.

Nature of Work.— As above stated,

the females congregate in large

colonies at the bases of the tender

unfolding leaves, which are often de-

formed and so injured as to greatly

hinder growth.

Distribution.— The Marlatt scale is

limited in the southern part of the

State to Riverside and Imperial coun-

ties, where dates are commercially

ill-own.

Food Plant. — All stages feed at

the base of the leaves of the com-
mercial date palm.

Control.— Carbolic acid emulsion

poured in large quantities at the

bases of the leaves until the trunk is

thoroughly saturated has given very

good results, according to former
County Horticultural Commissioner
W. H. Wilsie Of Imperial County. Fig. 105.—The Marlatt scale, Phoeni-

"D-~£~ ~~ "D tt tti„™u~ ,£ 4-u ~ \ —: cococcus marietta Ckll. Immature fe-
ProteSSOr R, II. Forbes ot the An- males feeding on the opening leaves.

zona Agricultural Experiment Station Natural size. Collected in Imperial
, ,

' . . , , County by Geo. P. Weldon. (Original)
reports to have controlled the pest by
burning over the palms with a gasoline torch. 77 At a special meeting
of the California date growers in Los Angeles, November 9th. Mr.
Bruce Drummpnd of the United States Department of Agriculture

stated tli.it by far the best remedy for controlling the Marlatt and
date palm scales on the old palms, and especially the offshoots, is a

spray composed of the following: liquor cresolis compositus 49 per

cent, 1 quart and distillate (about 32 degrees), 4 cpiarts. These are

thoroughly mixed to form a stock solution and diluted 1 part to 50

parts of water for use. The offshoots are completely immersed for

some minutes. This mixture should be used within six hours after

preparation, as it soon deteriorates.

'•Jr. Ec. Ent. VI, pp. 415-416, 1913.
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THE GOLDEN MEALY BUG73

Pseudococcns aurilanatus (Maskell)

(Dactylopius aurilanatus Maskell)

(Fig. 106)

Description.—The body is deep red and covered with bright yellow
or golden fiocculent, waxy secretion. This species has no prominent
anal appendages. The males are very minute and dark purple in

color. The dark-red or wine-colored eggs are deposited in loose

masses of yellowish cottony wax. The young and adults move slowly
and feed on the branches, crowding down among the needles or leaf-

lets, often in great numbers.

Fig. 106.—The golden mealy bug, Pseudococcus aurilanatus (Mask.),
on the small twigs of the Norfolk Island pine. Enlarged twice. (Au-
thor's illustration, P. C. Jr. Ent.

)

Nature of Work.—The young and adults feed upon the younger
twigs near the tips of the branches and secrete a large amount of
honey-dew, which affords growth for the black smut fungus.

Distribution.—The golden mealy bug is distributed throughout the
State in greenhouses and in the open in the southern part.

Food Plants.—The Norfolk Island pine (Araucaria excelsa), Bid-
Mill's araucaria (Araucaria bidivillii), Agathis ovata and A. vitiensis

are attacked.

Control.— Control measures are the same as for the citrus mealy bug.

7sThe diplacus Ceroputo, Ceroputo yuccw (Coq.), greatly resembles the mealy bugs,
but is separated by a small tooth on the inside of the claw at the extremity of the
legs. The white wax is arranged in thick plates. It attacks banana, black sage,
Ceunothus sp. Lantana, lemon, lime, Mesembryanthemum sp., bush monkey flower,
California sage and yucca.
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Description.—

bluish-gray and

BAKER'S MEALY BUG 71'

Pseudococcus bakcri Essig

(Fig. 107)

The bodies of the adult females are light gray to

covered with a thick, white, waxy powder which en-

tirely hides the color. The
lateral filaments are very short,

while those at the anal end are

from one fourth to one half as

long as the body. The eggs are

oval, pale yellow and laid in

loose, white, cottony masses. 80

Life History.— The eggs are

deposited in loose cottony
masses similar to those of the

citrus mealy bug. This insect

does not multiply nearly as

rapidly, however, as the citrus

species.

Nature of Work. — The
young and adults feed upon
the bark, foliage and fruit, but
prefer the new bark around
wounds. They also feed upon
the roots under the ground.

Distribution. — Baker's
mealy bug is apparently quite

widely distributed throughout
the State. The author has col-

lected it in the southern and
central parts.

Food Plants.—Apple, buck-
eye, elder, English ivy, Gre-

villea, lemon, Mexican orange, nightshade, orange, pear, potato, potato
vine. Japanese quince, wild sunflower, English walnut, grape and wil-

low are among the hosts.

Control.— Control measures are the same as for the citrus mealv bug.

Fig. 107.—Baker's mealy bug, Pseudococcus
Essig, on pear. Twice enlarged.

(Original)

THE CITRUS MEALY BUG
Pseudococcus citri (Risso)

(Dorthesia citri Risso)

(Fig. 108)

Description.—The bodies of the adult females are light yellow,
completely covered with a thick, white, waxy secretion and from £

"This eoccid was named the "Walnut Mealy Bug" in the previous edition and
changed because the large number of hosts attacked made it a misnomer.

B°The mealy bug taken on the citrus trees at Upland, Cal., and designated as
Baker's mealy bug by the writer, differs considerably from the original type found in
Ventura County. On the dorsum there are four distinct rows of small depressions, the
two median rows being quite large. These depressions cause corresponding ridges. The

a. ix appendages are thicker and enlarged at the base. They form a sharp angle
much as the anal filaments of Pseudococcus crown (Coq. ). In other respects this
species greatly resembles the Ventura form.
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to | inch long. The lateral filaments are short but distinct and the
anal filaments are only slightly longer, being less than ^ the length of

the body. The eggs are oval, light yellow and laid in large, loose,

white, cottony masses. The males are pale, delicate two-winged
insects with two long, white anal filaments. Their cocoons are elon-

gate, constructed of thin white cottony material and about ^ inch
long. They are located among the egg-masses and young on the
leaves, fruit and bark.

?JS|fijHfc iSt

Fig. 108.—The citrus mealy bug, Pseudococcus citri
(Risso). Mature females and egg masses on lemon. En-
larged three times. (Author's illustration, Mo. Bui. Cal.
Hort. Com.

)

Life History.— The eggs are deposited in loose cottony masses by
the females upon the food plants, mostly during the late fall and winter
months, though some may be laid in summer. The young, upon hatch-
ing, move about very freely, seeking suitable feeding places, as the
tender foliage and young fruit. The females continue to move at

will throughout their existence, but the young males soon spin a small
white cocoon in which to pupate. Transformation requires but a short

time, the two-winged males emerging when the females are about one
third or half grown. After mating the males die and the females con-

tinue to develop for some weeks or months before egg-laying begins.
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During the spring months the young are to be found in great num-
bers, but by summer they have so hidden themselves as to give the

general impression that the pest leaves the trees during that period.

In the fall the adults begin to deposit the large masses of eggs which
make them more conspicuous. The entire strength of the female is

converted into eggs, only the shriveled and dry skin remaining after

all have been deposited.

The insect hibernates in the adult and egg stage, but due to the

uneven hatching caused by the warm weather in the southern part of

the State, practically all stages of the young and the adult males and
females may be also abundant during the winter months.

Nature of Work.— This is a most destructive insect in the green-
houses, ornamental gardens and citrus orchards. It attacks the roots,

bark, fruit and foliage, and due to its great numbers, often ruins the

plants, fruit and trees. On the fruit it masses in great clusters and is

often found in the navels of the oranges, so that it can not be easily

removed. The infested leaves and young fruit may drop prematurely
because of the severe attacks. Large quantities of honey-dew are

secreted, affording a growing medium for the black smut fungus which
covers the tree. In short, the work of the pest is exceedingly harmful
and disgusting wherever it may be found.

Distribution.—The citrus mealy bug is probably more widely dis-

tributed throughout the State than any other mealy bug. It lias been
recorded as occurring in many of the northern counties, most of the
central and southern citrus growing counties, excepting Tulare, San
Bernardino and Riverside.

Food Plants.— This insect is an omnivorous feeder, attacking the
following plants: Rex begonia, Bignonia, bottle-brush, Bouvardia, Ces-
trum, eitron, coffee, Coleus, cotton, deer-brush, ferns, fuchsia, geranium,
grape, grapefruit, English ivy, leadwort (Plumbago), moonflower,
nettle, nightshade, oleander, orange, trifoliate orange, Guadaloupe
palm, passion vine, peony, poinsettia, potato vine, pumpkin, redwood,
Strelitzia gigantea, S. regina, Tacsonia jjasminoides, tangerine, tobacco,
umbrella plant, carob and wandering Jew.

Control.— The cottony, wax material secreted by the mealy bugs
renders them resistant to most of the methods employed in the control
of other scale insects.

Spraying.—In all of the spraying experiments conducted it was
found that an oil emulsion, which would readily dissolve the cottony
wax, gave the best results, and the work then resolved itself into the
selection of a spray that would not only give good efficiency in killing
the mealy bugs, but which Mould cause less injury to the fruit and
foliage of the trees and would be the least expensive. The spray that
more nearly fulfilled these requirements proved to be the carbolic acid
emulsion, prepared as follows:

Water 40 gallons
Whale-oil soap 40 pounds
Crude carbolic acid 5 gallons

The water should be brought to the boiling point in an iron kettle

and the soap thoroughly dissolved in it. After this add the crude car-
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Dolic acid and boil for ten or fifteen minutes. The resulting mixture
should be a thick, light, creamy emulsion. For orchard use, 1 gallon of
this stock emulsion is added to every 20 gallons of water, the resultant
spray being milky-white in color.

There are several commercial sprays upon the market which the
writer has not had an opportunity to experiment with, but many of the
growers in California have used them, some with good and some with
poor success, as we might expect from the use of any sprays.

The best time to spray for mealy bugs appears to be during the fall,

winter and spring months, between October and March, when the eggs
are being laid, the young hatching and the insects are more in evidence
than at any other time of the year. At this season the citrus trees are
also more or less dormant and are better able to withstand the sprayings
than during the summer months.

Fumigation.—From all the experiments there seems to be a common
belief that fumigation is the most efficient and economical means of

commercial control in the orchards, and that by repeated applications

small infestations might even be entirely eradicated. It has also been
demonstrated that a repetition of small doses, one half to three fourths
or full schedule No. 1, has usually given as good results with the least

injury to the trees as the excessive doses which were thought to be best

in the first investigations. In Ventura County the writer obtained

good results by using the three fourths schedule No. 1, making a second
charge at the end of the first hour, thus using two doses at hourly inter-

vals, making the entire exposure two hours.

Natural Enemies.— There are many natural enemies of the citrus

mealy bug. including the hymenopterous parasites (Chrysoplatycerus
splendens How., Cheiloneurus dactylopii How.) S1 the ladybird beetles,

the mealy bug destroyer (Cryptolannus montrouzieri Muls.) , the two-
spotted ladybird beetle (Scymnus bipunctatus Kugel.), Scymnus gut-

tulatus Lee, the margined Scymnus (Scymnus marginicollis Mann.),
the clouded Scymnus (Scymnus nebulosus Lee), the small brown lady-

bird beetle (Scymnus sordid us Horn), the two-stabbed ladybird beetle

(Chilocorus bwmlnerus *Muls.) , Hyperaspis lateralis Muls., the black

ladybird beetle (Ehizobius rentralis Er.) and Lindorus lopunthus
Blaisd. ; the neuropterous insects, the green lacewing (Chrysopa cali-

fornica Coq.) and the brown lacewing (Sympherobius angustus
Banks) : and the two dipterous insects, Leucopis bella Loew and Baccka
lemur 0. S.

•S, P. H. Timberlake considers this insect as a secondary and not a primary parasite.

9

—

13664
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THE WHITE SAGE MEALY BUG
Pseudococciis crawU (Coquillett)

(Dactylopius crawii Coquillett)

( Fig. 109)

Description.— The bodies of the females are light yellow and covered

with thick plates of white cottony material which entirely hides the

color. The lateral filaments

are very distinct, being about

one fourth as long as the

width of the body. The anal

filaments vary from one third

to one half the length of the

body. They visually form a

sharp angle at the posterior

end. and in some cases the

tips are curved inwardly.

Life History. — The young
are brought forth alive in

great numbers. The females

usually settle on the leaves.

which are slightly curled to

afford p r o t e c t i o n. This

species is most abundant dur-

ing the months of May, June
and July and is rarely found
at other times.

Nature of Work. This

mealy bug works upon the

larger stems near the surface

or under the ground and upon
the leaves, which are often

entirely covered with them.

The latter are also curled by
the attacks.

Distribution. — It occurs
throughout the white sage

belt of southern California.

Food Plant.— The California sage and white sage are th

recorded hosts.

Natural Enemy. —The mourning Hyperaspis (Hyperaspis moerens

Lee.) preys extensively upon this mealy bug.

THE LONG-TAILED MEALY BUG
Psevdococctis longispinus (Tavg.)

(Pscudococcus adonidum Westwood)

( Fig. 110)

Description.—The bodies of the mature females vary from light

yellow to gray and are entirely covered with fine, white, powdery wax.
The lateral filaments are slender and from one fourth to one half the

width of the body; the anal filaments are very conspicuous and are

Fig. 109.—The white sage mealy bug, Pscudo-
coccus crawii (Coq. ), on leaf of white sage.
Enlarged three times. (Author's illustration,
Mo. Bui. Cal. Hort. Com.)

only
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usually as long or longer than the body. These gave rise to the com-
mon name and easily distinguish the insect from all other species in

the State.

Life History.— No eggs are laid by this species, the young being

born alive. Several generations appear each year, in fact, in the south-

ern part of the State the breeding extends practically throughout the

entire year. The life cycle occupies about two months.

HajS;
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THE KENTIA MEALY BUG
Pseitdococcus pseudonipw (Cockerell)

(Dactylopius pseudonipw Cockerell)

Description.— This species is readily distinguished from the other

mealy bugs by the cream-colored flocculence or wax which is not

smoothed over the bod}'' but arranged on the segments in rows of

small patches. The bodies are rich amber which blends with the

creamy color of the flocculence. The males are pale yellow.

Nature of Work.— This species attacks all parts of the host but is

mote often found upon the undersides of the leaves.

Distribution.— It occurs in greenhouses in many parts of the State

and sometimes works in the open in the southern

sections.

Food Plants.— The kentia and coconut palms are

the only recorded hosts.

Control.— This insect may be controlled with the

same measures as are recommended for the citrus

mealy bug.

SMITH'S RIPERSIA
Ripersia smithii Essig

(Fig. Ill)

Description.— This species is closely allied to and
looks very much like the mealy bugs, but differs by
having a small tooth on the inside of the claw and
the seven-jointed antenna?. The bodies are yellow or

pinkish, rather slender, entirely covered with white

cottony wax and ^ inch long.

Life History.— The life history differs little from
that of the mealy bugs.

Nature of Work.— All stages work inside the

stems and at the bases of the leaves of the host.

Distribution. — This coccid is quite common
throughout the southern part of the State.

Food Plant.— The wild rye is the only recorded
host. This grass is very common around orchards
and many growers have believed the scale infesting

it to be the citrus mealy bug.

THE COTTONY BAMBOO SCALE
\iitonina craici Cockerell

(Fig. 112)

Description.—The full-grown female scales are

completely covered with a thick, compact white, cot-

tony coat, which makes them very conspicuous. The
body proper varies from ,^ inch to nearly ) inch long, is broadly oval

or rounded and deep purplish-red in color. The females collect in

colonies, forming large cottony masses in the leaf-axils of the canes.

Fig. 111.—Smith's
Ripersia, Ripersia
smithii l^ssig. Adult
females and egg
masses in st.tlk of
wild rye. Collected
.it Ventura by S. H.
Essig. (Original)
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Life History.—Fully-matured females appear in May and June and
give birth to young, which settle upon the leaves and tender growth,
where they remain for

some months, gradually
working their way to

the leaf axils of the

harder growth during
the winter. They are
more in evidence during
the spring months,
when maturity is reached
and the bodies are cov-

ered with the cottony
material.

Nature of Work.—
When abundant the cot-

tony bamboo scale be-

comes quite injurious

and renders the host

unsightly and stunts

growth. It is more likely

to be found upon small

suckers than upon the

large hardy plants.

Distribution. — This
insect has often been
taken in quarantine. It

now occurs in many
greenhouses and gardens
where bamboo is grown
and is confined to een-

Fig. 112. — The cottony bamboo scale, Antonina
crawl Ckll. Mature females on bamboo. Enlarged
twice. (Author's illustration, Mo. Bui. Cal. Hort. Com.)

tral and southern parts of the State. The writer collected large

quantities of it in a private garden in Ventura.

Food Plant.— The bamboo is the only recorded host plant.

Control.—Due to the thick cottony covering it is exceedingly diffi-

cult to kill the adults, but frequent spraying with oil emulsions or soap

solutions will eliminate the young as fast as they appear. The sprays

recommended for the citrus mealy bug may also be used with good

results.

COCCIN.E (Subfamily)

The members of this subfamily may be grouped as follows: those

having rather soft, naked, flat bodies and retaining the power of

locomotion throughout the entire life cycle, such as the soft brown
and the gray citruft scales; those having naked, nearly hemispherical

bodies in which the epidermis is hardened into a thick chitinous wall

and retaining the power of locomotion only in the younger stages,

such as the black and hemispherical scales; and those having the

bodies naked entirely or partially covered with a thick waxy or

cottony secretion and retaining the power of locomotion only in the

younger stages, as the cottony maple and the wax scales.
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THE FRUIT-TREE PULVINARIA
Pulvinaria amygdali Cockerell

(Figs. J 13, 11 -I)

Description.— The body of the mature female is flat, oval and yel-

low or reddish-brown. It is usually covered with fine, fluffy, white,

cottony material which is very
delicate. At one end of the

body is constructed a more
compact white cottony egg-

sac. The length of the body
and egg-sac is nearly £ inch.

The eggs are very minute,
oval or oblong and almost
pearly white. When massed
together they appear light

yellow. The young are light

yellow or brownish, naked
and very flat. The half-

grown or nearly mature
female is also entirely naked,
somewhat elongated, convex
and light yellowish-brown.
gray or dark with darker,

transverse, broken bands and
a yellow longitudinal line on
the dorsum. The surface is

quite rough and plainly seg-

inch.

half-grown condition.

Fig. 113.—The fruit-tree Pulvinaria. Pulvin-
aria amygdali Ckll. Half-grown females as
they appear on the twigs in April and May.
Slightly enlarged. (Original)

mented. The Length varies from -} to

Life History.— The winter is spent in a
.Maturity is reached ,_

in April and .May.

when the females

secrete the cottony

covering and egg-

sacs which are filled

with hundreds of

tiny e g g s. The
hatching p e r i o d

covers about two
months, from the
middle of A p V i 1

to the middle of

June, but most of

the young appear
in May. They usu-

ally settle first

upon the leaves, a

F e w however a r e

content to feed
upon the tender bark near the tips of the shoots. Before the leaves
begin to fall, greal numbers move to the small twigs, where the winter

Fig. 111.—The fruit-tree Pulvinaria, Pulvinaria amygdali
Ckll. Mature females on prune leaves. Natural size. (Original)
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is passed in a somewhat dormant half-grown condition. When the

leaves and fruit appear in the spring a large number of the hibernating

forms move upon them so that the leaves are often generally and the

fruit occasionally infested with the nearly or fully-matured females.

There appears to be but a single rather drawn-out brood a year.

Nature of Work.— This scale feeds upon the leaves, bark and fruit,

producing considerable honey-dew. It has not, however, proved to be

a pest of any importance in the State so far.

Distribution.—The fruit-tree Pulvinaria had not been known to

exist in the State before 1910, when it was collected in Los Angeles

County by C. H. Vary. It has since been taken in considerable num-
bers in Yolo and Tehama counties, being more abundant at Corning, in

the latter county, than in any other locality in the State.

Food Plants.—As the common name implies this is a fruit-tree pest,

having been recorded only on apple, peach, plum and prune trees.

The prune is the preferred host in California.

Control.— So far control measures have been unnecessary. In case,

however, that it should become a pest of economic importance the

treatment as recommended for the European fruit Lecanium, employed

in the winter when the scale is in the half-grown condition, will doubt-

less give the desired results.

COTTONY MAPLE OR VINE SCALE

Pulvinaria vitis (Linnaeus)

{Coccus vitis Linnseus)

[Pulvinaria iftnumerahilis (Rathvon)]

(Fig. 115)

Description.— The bodies of the females are rather flat, oblong m
shape and yellowish or dark brown in color. The egg-sac. which is

secreted posteriorly, is composed of a fine, white, cottony material

oblong in shape and from two to three times as long as the body. The

egg-sac and body together are about { inch long. The eggs are very

small, oval and from white to yellow in color.

Life History.— The eggs are deposited in the large, loose, cottony

sacs, which are secreted by the females. The young settle on the

leaves and smaller limbs. The males appear late in the fall to mate and

die. In the spring the females increase very rapidly and after egg-

laying shrivel and die. There is but one generation a year.

Nature of Work.— During the summer the young may be found upon

the leaves and tender twigs. When the leaves begin to harden and

fall in the autumn the young scale moves to the younger twigs, where

they remain throughout the winter and where nearly all reach maturity.

In the spring, however, when the leaves appear a few move again to

them, where they remain until full-grown. Serious infestations greal Ly

lessen the vitality of the trees and the large amount of honey-dew

makes them very unsightly.

Distribution.— This scale, though seldom as troublesome in this

State as in the Eastern states is quite widely distributed.

Food Plants.— The following plants are attacked: alder, apple,

beech, blackberry, box-elder, boxwood, buckeye {^Esculus flava) , cur-
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rant, elm, euonymus, grape, gooseberry, hackberry, hawthorn, lilac,

linden, locust, honey-locust, maple, mountain ash, mulberry, oak,

orange, osage orange, peach, pear, plum, poplar, quince, rose, sarsa-

parilla (Aralia japonica), Spircea, sumach, sycamore. Viburnum denta-

tum, willow and woodbine (Ampelopsis veitchii).

Fig. 115.—The cottony maple or vine scale, Pulvinaria
vitis (Linn.). Mature females on maple twigs. Larvse of
Hyperaspis signata Oliw. on leaf at the left. Natural size.
The specimens were received from John J. Davis, Lafay-
ette, Ind. (Original)

Control.—Kerosene and carbolic acid emulsions, or resin wash,
applied when the young are hatching, will aid in reducing the coming
broods.

Natural Enemies.— There are many natural enemies preying upon
this scale, including the ladybird beetles, Rhizobius ventralis Er.,

Hyperaspis signata Oliv. and the internal parasites, Coccophagus
lecanii and Microterys flavus. Hyperaspis signata Oliv. does not occur
in California.

THE JAPANESE OR MEXICAN WAX SCALE
Ceroplastes cerifcrus (Anderson)

(Coccus ceriferus Anderson)

(Fig. 116)

Description.—The bodies of the adults are covered with thick, white
wax. causing them to appear like lumps of dough stuck to the branches.
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The body proper is black and about the size of a garden pea, with a

prominent posterior tubercle or pygidium. The waxy covering is very
thick, making the diameter of the scale

from I to f inch.

Life History. — The life history is

practically the same as that of Cero-

plastes floridensis Comst.

Nature of Work.— The young first

settle upon the leaves and branches, but
later those on the former move to the

branches, which may be entirely covered.

Distribution. — This scale occurs in

very limited numbers throughout the

State in greenhouses, and is often taken
in quarantine from Japan, Mexico,

India, Australia, Ceylon, Hawaiian
Islands and South America.

Food Plants. — Camellia, Gardenia,
Hibiscus, mango, Myrica cerifera, orange
and tea are attacked.

Control.— Control measures are the

same as for Ceroplastes floridensis

Comst.

THE BARNACLE SCALE
Ceroplastes cirripediformis Comstock

Description.-This scale greatly re- jJ*^^ J
%Sg2£,™£:

sembles the Florida wax scale in shape, ifcms Anderson, on muscus.
rm. v. j • j 1 i i j A. Enlarged twice. (Original)
The body is dark red or brown, and the
white waxy covering is mottled with shades of gray. There is a short

spine-like projection at the posterior end of the body, which is hidden

by the wax. The length is A inch, width £ inch, and the height the

same as the width. This species is larger and much more convex than

the Florida wax scale.

Life History.— The eggs are reddish brown and darker than those

of the Ceroplastes floridensis. The young are dark brown. The devel-

opment and work are practically the same as that of Ceroplastes flori-

densis.

Nature of Work.— The young and adults work upon the leaves and
smaller branches of the hosts.

Distribution.— This scale has been occasionally taken upon imported

plants and in greenhouses, nurseries and private gardens. It has been

rarely found out of doors only in the central and southern parts of

the State.

Food Plants.— China-ball tree, citron, Eupatorium, grapefruit,

lemon, Lignum ritce, myrtle, orange, persimmon, quince and Solatium

sp. are attacked.

Control.— Control measures are the same as for C. floridensis.

II
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THE FLORIDA WAX SCALE

Geroplastes ftoridensis Conistock

(Fig. 117)

Description. The adult females are white or pinkish wax scales.

oval in form, convex above and concave beneath and from TV to £ inch
in diameter. The upper sur-

face of the wax covering is

e v enl y and beautifully

lobed, as shown in Fig. 117.

The body is red, giving the

pinkish color to the some-
whal transparent wax. The
eggs arc 1-100 inch long' and
dark red.

Life History. — Each
female lays from 75 to 100
eggs. The young hatch be-

neath the scale and soon
after leaving settle to feed.

firsl upon the leaves and
then upon the stems and
smaller branches. The wax
covering f o r m s with the

g ro w t h of the females.

There arc from three to four
broods a year, covering a

period !' r o m April to

Novembei

.

Nature of Work.— The
young and adult females
work upon the leaves and
smaller branches of the
food plants.

Distribution. — This scale
is usually round in orna-
in e n 1 a I nurseries, green-
houses and private gardens.
It was reported as taken in

the sunt hern part of the
State as early as 1889. 82

Food Plants. Andromeda, Anthurium, apple, red bay, citron, cus-
tard apple. Perns, fig, gall-berry, grapefruit, guava, holly, lemon,
Lignum vitce, Loquat, mango, myrtle, oleander, orange.

'

trifoliate
orange, pear, pomegranate, quince and tea are attacked by this species.

Control. II is seldom that this insect becomes SO numerous as to
be destructive, hut this has occurred. Spraying should be done before
the waxy covering is formed. Resin wash or oil emulsions are recom-
mended.

Fig. 117.—The Florida wax scale, Ceroplas-
idensis Comst., on trifoliate orange. Only

slightly enlarged. The specimens were received
from E. W. Berger, Jacksonville, Fla. (Original)

,2Insec1 Life, I, p. 326, 1 889.
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THE IRREGULAR WAX SCALE
< 'eroplastes irregularis Cockerel!

(Fig. 118)

Description.— The mature female seale is covered with irregular,

somewhat globular, white wax, averaging about | inch in diameter.

They are usually massed to-

gether on the twigs, as shown
in Fig. 118.

Distribution. — This scale
appears to be limited to the

more arid regions bordering
the deserts of the southern
part of the State.

Food Plants.— Various spe-

cies of Atriplex are the only
recorded food plants of this

seale.

Control.— The irregular wax
seale is of no economic impor-
tance, but is included here be-

cause of the large numbers of

inquiries constantly received

from fruit growers concern-

ing it.

'H| kfe^j&t • Aj§HB|^HH
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existence but when half-grown or over they seldom move unless com-

pelled to do so by lack of food. In greenhouses the broods are over-

lapping, but there is usually but one or two a year.

Nature of Work.— All stages are to be found upon the leaves and
stems of the hosts, but the species does not seem to be prolific enough
in this State to do serious harm.

Fig. 119.—The tessellated or palm scale. Eucalumnatus tes-
selldtus (Sign.), on palm leaves. Slightly enlarged. Collected
at San Francisco by B. B. Whitney. (Original)

Distribution.— This scale is very commonly found in nurseries,,

greenhouses and private gardens throughout the State and is often
taken in quarantine from other states and countries.

Food Plants.— The following plants are known to be subject to

the attacks of the tessellated or palm scale : betel nut, fish-tail palm,
wine palm, cinnamon, coconut, coffee, jambos, Howea belmoreana,
Kentia spp., laurel, orchids, rattan palm, Rhapis fldbelliformis, seaside
grape and fortune's palm.

Control.— Spraying with carbolic acid, kerosene or distillate emul-
sions are recommended. In treating tender greenhouse plants these
sprays should be diluted considerably to prevent injury.

THE GRAY CITRUS SCALE
Coccus citricola CampbelP

(Figs. 120, 121)

Description.— The mature females are fiat or slightly convex ana
regularly oval. They are larger than the soft brown scale, the largest
ones being slightly more than \ inch long, while the average length is

"This scale was first discovered by the writer in 1909 al Claremont, Cal. It was
then thought to be Coccus longulus (Dougl. ), and a short article on the species under
that name was published in the Pomona College Journal of Entomology, Vol. I,

pp. 31-32, 1909. This gave rise to the common name, "longulus scale." which is
now a misnomer and which the writer has changed to the "gray citrus scale." The
»r>
me "false soft brown scale" is not applicable, as there is a Coccus pseudohesperidum
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about j
3^ inch. The color is gray, due to a mottled effect of dark

markings on the yellow bodies. Fig. 121 shows well the color pattern.

The young are first dark, or almost colorless, but gradually assume the

color of the adults as they
mature. The eggs are
small, slightly oblong and
transparent or yellowish.

Life History.— Matur-
ity is reached in April
and May and egg-laying

begins the last of April
and continues until the

middle or last of June.
Practically all of the
young are hatched by the

middle of July. The eggs
either hatch as soon as

laid or immediately after-

wards. It is sometimes
very difficult to find eggs
at all and it appears that

some of the eggs hatch
within the body of the

females and the young
are born alive. The young
usually settle along the

midribs of the leaves or

upon the very tender
twigs, where many remain
until m a t u r e. Others
move to the branches and
may be so thick as to over-

lap and completely hide

limbs as large as one half

inch in diameter. There
is apparently but one
uneven brood a year.

Nature of Work.—Although the leaves and petioles are generally
infested, the twigs appear to be preferred by this scale and old trees

are often very seriously attacked. This is in marked contrast to the
habits of the soft brown scale, which prefers trees under six years
of age, and then attacks principally the tender shoots and leaves.

The maturing forms secrete quantities of honey-dew and cause severe

smutting of the foliage and fruit. The trees are also greatly weakened
by their attacks and their bearing capacities greatly lowered. In fact,

this has proven to be one of the most serious of the citrus scale insects.

Distribution.—The distribution of this scale is quite large and new
districts are constantly being reported. At the present time it has
been found in the following counties : Orange, Los Angeles, San Ber-

nardino, Riverside, Kern, Fresno, Tulare, Contra Costa, Solano, Placer,

Tehama. Sacramento, Sutter, Yuba, Butte and Glenn.

Fig. 120.—The gray citrus scale. Coccus citricola
Campbell. Overwintering young on an orange leaf.
Enlarged twice. (Original)
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Food Plants.—Grapefruit, lemon and orange trees are attacked by
this scale. Other species of Citrus will undoubtedly also become

infested as opportunity is afforded. Nightshade growing under or

near citrus trees is also sometimes infested.

Fig. 121.—The gray citrus stale. Coccus citricola Campbell. Full-grown females
on orange twigs. Enlarged three times. (Original)

Control.— Fumigation is apparently the best method of control and
should be done as soon after all the young are hatched as possible.

In the southern part of the State fumigation with one half to three
fourths schedule Xo. 1, during the time from July 15th to August 15th,

has given the best results. In Tulare County fumigation with the same
dosage gave equally good results as late as November. Spraying with
oil emulsions and commercial oil sprays has also given good results and
is recommended when fumigation is not possible or in conjunction with
fumigation.
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THE SOFT BROWN SCALE

Coccus hesperidum Linnaeus

(Fig. 122)

Description.— The full-grown females are oval, flat, soft, yellow or

light brown scales with a few dark markings on the very old ones.

The young are transparent and correspond well with the color of the

host. The male scales are

very slender, smaller and
lighter in color than the mature
females. The adult males are

|

yellow and exceedingly minute
two-winged insects.

Life History. — The young
are born alive in great numbers
and settle upon the leaves and
tender branches, where they

are often so crowded as to over-

lap. The life cycle covers from
three to five months, there

being several uneven broods a

year.

Nature of Work.— The large

amount of black smut growing
upon the honey-dew secreted

by this scale usually calls at-

tention to its presence at once.

All stages of the females work
principally upon leaves near
the midribs and on the stems
and the smaller branches of the

hosts. In the case of citrus

trees it is usually more abun-
dant upon young trees not

more than four to six year old,

although it may be rarely

found upon very old ones.

This is in marked contrast to the attacks of the gray citrus scale which
infests the leaves and branches of young and old trees alike.

Food Plants.— This species is exceedingly common and feeds upon
a large number of plants, including the following : aloe, apple, apricot,

ash, banana, box-elder, camellia, Ghavnc&dorea, citron, clematis, fig.

grape, grapefruit, Hibiscus, holly, India rubber, English ivy, jasmine.

Kentia, California laurel, laurel, lemon, locust, maple, morning-glory,

mulberry, myrtle, oleander, orange, date palm, peach, pear, phlox, plum,

poplar, prune, Reineckia carnea, rose, sago palm, Vinca and willow.

Control.—Though not so difficult of control, the same measures arc

recommended as for the gray citrus scale.

Natural Enemies.—Natural enemies undoubtedly play a large part

in keeping this scale from becoming a more serious pest. The internal

Fig. 122.—The soft brown scale, Coccus
hesperidum Linn., on orange leaf. Enlarged
three times. < Original)
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hymenopterous parasites, Aphycus flavus, Microterys flavus, Cocco-

phagus lecanii, and C. lunulatus are the principal ones.

THE BROWN ELM SCALE

Leca iiium canadensc (Cockerel!)"

(Lecanium caryw canadense Cockerell)

(Fig. 123)

Description.— The mature females are rich brown, often slightly

pruinose, convex and considerably longer than wide. The surface is

covered with many small ridges ex-

tending from the central apex to the

margins. The average length is |
inch. The young are light brown
and quite flat. The eggs are small,

slightly oblong and white. This
scale is nearest to the frosted scale,

Lecanium pruinosum Coq., but is not

quite so large, never so frosted and
the surface is not so smooth.

Life History.— The winter is

passed in a half-grown condition,

maturity being reached in April
and May, when egg-laying also

begins. Practically all of the eggs
are hatched by the first of July.

The young settle principally upon
the leaves at first and move to the

branches before the foliage drops in

the fall. Small and large limbs are

infested.

Nature of Work.— The young
move from the leaves to the large

and small branches, where they at-

tain maturity. They usually settle

upon the undersides of the limbs
and may be thick enough to com-
pletely hide the bark. Though ex-

ceedingly abundant upon many trees

they do not seem to greatly inter-
fere with growth but do secrete considerable honey-dew and cause the
foliage to appear very unsightly.

Distribution.— So far the writer has taken or received this scale
from Tulare. Alameda, Sacramento, San Joaquin, Fresno, Los Angeles
and Yolo counties. Undoubtedly its distribution is much greater.

Food Plants.— Elm trees, hickory, maple, oak and peach are infested.
The elm seems to be the preferred host in this State.

Control.— Control measures are the same as for the European fruit
Lecanjbqim, Lecanium <(n f ni Bouche.

Fig. 123.—The brown elm scale, Le-
canium omadense (Ckll. ). Mature fe-
males on elm. Slightly enlarged. (Orig-
inal)

Determined by Geo. B. Kins. Lawrence. Mass.
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THE CHERRY OR CALICO SCALE
Lecanium cerasorum Cockerell

(Fig. 124)

Description.—The full-grown scales are exceedingly large, often
obtaining a diameter of f inch, though the average is slightly over J
inch. The general shape is somewhat hemispherical and the bodies
may be smooth, very irregular or lobed. The color is rich brown,
mottled with creamy-white. The markings are more or less regular
and constant as shown in Fig. 124. The entire surface is highly
polished and shiny.

Fig. 124.—The cherry or calico scale, Lecanium cerasorum Ckll.
Mature females on English walnut. Slightly enlarged. Collected
in Contra Costa County by Geo. P. Weldon. (Original)

Life History.— The females become full-grown in March and April
and begin egg-laying about the first of April. By the middle of the

same month the eggs begin to hatch and continue for about thirty

days. The young settle upon the leaves and tender branches, but
later move to the branches before the leaves fall. Here winter is

passed in a half-grown condition. There is but one rather even brood
a year.

10— 13 664
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Nature of Work.— The leaves are attacked by the young, which
later settle upon the branches where they mature. Large amounts
of honey-deAv cause smutting of the fruit and foliage of the infested

plants.

Distribution.— The cherry or calico scale appears to be limited to

the San Francisco Bay region, especially in Contra Costa and Ala-

meda counties.

Food Plants.— Though this coccid has but recently been reported

in California, it has already been found attacking cherry, pear, prune,

Virginia creeper and English walnut.

Control.— Control measures are the same as for the European fruit

Lecanium {Lecanium corni Bouche).

Natural Enemies.— A few specimens of Cornys fusca were reared

from this scale.

THE EUROPEAN FRUIT LECANIUM
Lecanium corni Bouche

(Eulecanium armeniacum Craw)

(Figs. 125, 126)

Description.— The matured females vary from amber to a dark
reddish-brown, are very convex and longer than wide, being about
| inch long. The eggs are very small, slightly oblong and pearly
white. The young are light yellow, turning reddish-brown as they
grow older.

Life History.— The females become mature in April and May when
great quantities of eggs are laid (Fig. 126) and the young begin to

hatch. These settle upon the leaves and younger twigs, where they
remain during the summer. As the leaves begin to drop many of
the young scales move to the branches where they mature by the next
spring. During the winter they are in the half-grown stage. This
species is exceedingly prolific and the insects are often so thick as
to entirely cover all of the smaller twigs. Severe infestations occur
only periodically. There is but one quite even brood a year.

Nature of Work.—The abundance of the scale during certain years
is often quite alarming, but seldom is it a pest for more than two
successive seasons. Large amounts of honey-dew are secreted, caus-
ing smutting of the fruit and foliage. The younger twigs are infested
during the winter. The scale is more easily located during April and
May when they become full-grown.

Distribution.— This is a very common scale, occurring through the
entire State and especially abundant in the apricot and prune grow-
ing sections.

Food Plants.— The following food plants are attacked: apple, apri-

cot, ash, basswood, blackberry, cherry, currant, elm, gooseberry,
greasewood, grape, mountain holly, osage orange, peach, pear, pecan,
plum, prune, quince and Spanish chestnut.

Control.— Spraying with miseible oils or with distillate emulsion
when the trees are dormant, as early as possible, gives excellent
results. In rare eases it is advisable to spray before all the leaves
fall.
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Natural Enemies. — The internal hymenopterous parasite. Comys
fusca, plays a very important part in the control of this scale and is

undoubtedly responsible for its not being- serious year after year. If

the scales are examined in .March and April when the eggs are laid

it will be noticed that many are decidedly dark and if these are

turned over no eggs will be found. In practically every such case,

Fig. 125.—The Europeai. fruit Lecanium, Lecanium comi
Bouche. Mature females or, apricot. Natural size. (Original.
Photo by State Hort. Com.)

if the scale is dissected, a pupa of the parasite will be disclosed. In

many instances as high as 95 per cent of the scales arc parasitized.

The adult parasites begin to issue about the middle of May when
the eggs are hatching and at once lay their eggs in the young scales.

The eggs hatch in the bodies and develop along with the scales. Even
where the parasitism occurs the scale for that year mature and do
all the damage of perfectly healthy ones before they are killed. Egg-
laying, however, is averted and the succeeding year's brood materially

decreased.
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Fig. 126.—The European fruit Lecanium, Lecanium corni Bouche, Eggs from eight
females, showing the tremendous possibilities of increasing in great numbers. En-
larged twice. (Original)
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THE EUROPEAN PEACH SCALE
Lecanium persicce (Fabricius)

(Coccus persicce Fabricius)

(Lecanium magnoliarum Cockerell)

(Fig. 127)

Description.—The full-grown females of this species are rich chest-

nut-brown in color, oval in shape, with the ends pointed and much less

convex than the European fruit Leca-

nium, which it greatly resembles. The
length varies from y'V to T

5
¥ inch and

the width is one fourth less.

Life History.—The life history of this

scale does not differ materially from
that of the European fruit Lecanium.

Nature of Work.— The scales settle

upon the stems and smaller limbs and
twigs in such numbers as to overlap.

Like other members of the genus, the

honey-dew and smutting results in the

chief injury.

Distribution.—Under the name of

Lecanium magnoliarum 86 Ckll., this

scale has been known to exist at San
Jose since 1897,

ST where it was first col-

lected by E. M. Ehrhorn. In the spring

of 1914 Earl Morris, horticultural com-
missioner of Santa Clara County, col-

lected large numbers of the same scale

on English ivy at San Jose. The pest

was believed to have been introduced
from Japan.

Food Plants.— The following trees are

attacked: Elceagnus augustifolia, Eng-
lish ivy, ginko, gooseberry, grape, Amer-
ican holly {Ilex opac-a) , Japanese quince,

magnolia, mulberry, nectarine, peach,

pear, plum, rose and silver thorn.

Control. -Control measures are the Fig 127 _The European peach
same as recommended for the European scale, Lecanium persicce (Fab.),
<? •, t • on English ivy. Enlarged twice,
iruit Lecanium. (Original)

THE FROSTED SCALE
Lecanium pruinosum CoquillettS8

(Fig. 128)

Description.—The fully-matured females are among the largest of

the common California!! unarmored scales, often being nearly ^ inch

s,Sanders, J. G., Jr. Ec. Ent. II. p. 441, 1909.

"'Cockerell, T. D. A., Ent. News IX, pp. 145-146, 1898.
S6Sanders, J. G., Jr. Ec. Ent. II, p. 442, 1909.
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long and | as wide. They average, however, about -^ inch in length

and are quite convex, while the immature forms are very flat. The
surface is slightly rough and covered with a fine, white powder, from

which the common name is derived. The eggs are oblong and pearly

white in color. 88

Bui jR
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Food Plants.—Apple, apricot, mountain ash, birch, cherry, elm,

grape, hawthorn, laurel, loganberry, orange, peach, pear, plum, prune,

rose, sycamore and English walnut are attacked.

Control.— Control measures are the same as for the European fruit

Lecanium (Lecanium corni Bouche). It is seldom necessary to employ

such measures for this scale, as it ^_

rarely proves a pest.

Natural Enemies. — Natural
enemies must be responsible for

the holding in check of this scale,

as no other factors appear to

enter into its not becoming more
abundant and harmful. The
larva? of ladybird beetles and of

the green laeewing (Chrysopa
californica) feed upon the young.

The internal l^menopterous
parasite (Cornys fusca) is by far

the most effective enemy.

THE HEMISPHERICAL SCALE
Saissetia hemisplmrica (Targ.)

(Lecanium hentisphwricum Targ.)

(Fig. 130)

Description. — The adults are

regularly oval or hemispherical in

shape and slightly over -| inch in

diameter. The surface is polished

and shining and the color light

or dark brown without markings.
The eggs are very small and vary from pearly-white to cream color.

Life History.— The eggs are usually laid during the months of May,
June and July and begin to hatch soon after they are laid, thus the

single brood is quite uneven, stretching over a period of nearly three

months. The young scales settle upon the leaves and smaller branches

and do not reach maturity until the following spring or early summer,
when egg-laying commences. Though often very abundant upon indi-

vidual plants it has not become a serious pest outside of the green-

houses, where it does sometimes prove to be a nuisance.

Nature of Work.—The young and adults work upon the leaves and
branches of the host, often occurring in sufficient numbers to entirely

hide the bark. On orange trees the adults are often found around

the edges of the leaves, as well as upon the smaller branches. It also

occurs sparingly upon the fruit.

Distribution.— The hemispherical scale is a general greenhouse pest

throughout the State. In southern California it is quite common, espe-

cially in parks and ornamental gardens.

Food Plants.—Aloe, asparagus ferns, Bignonia, camellia, chrysan-

themum, citron, croton, ferns, grapefruit, guava, mountain holly,

Fig. 129.—The oak Lecanium. Lecanium
quercitronis Fitch, on valley oak. En-
larged twice. (Original)
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Lemon, oleander, orange, orchids, palm, peach, rose, sago palm, pepper

tree and Zamia are attacked.

Control.— Control methods are the same as for black scale (Saissetia

oleat). This species rarely requires treatment except in greenhouses.

Pig. 13<>.—The hemispherical scale, Saissetia hemi-
spharica (Targ.). Mature females on the underside of
an orange leaf. Enlarged twice. Collected at Ventura
l>y S. II. Essig. (Original)

Natural Enemies.— The black ladybird beetle, Rhizohius ventralis,

the egg parasite. Scutellista eyanea. and the internal parasites, Corny

s

fa sea and Coccophagus lecanii, aid greatly in keeping down the num-
bers of this insect.
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THE BLACK SCALE
Saissetia olew (Bernard)

(Chermes olew Bernard)

(Figs. 131, 132)

Description.— The fully-matured females are black, nearly hemi-

spherical, hard scales with a distinct "H" upon the back, which
appears after they have become
one third or one half grown.
The average matured scale is

from ^ to ^ inch in diameter.

The male scales, which are rarely

observed, are very much smaller

than the females. They are

long, narrow, flat and nearly

transparent or colorless. The
adult males are light yellow and
exceedingly minute. The eggs

are nearly globular and yellow-

ish-brown in color.

Life History The females

deposit from fifty to three thou-

sand eggs, covering a period of

from two to four weeks. The
majority are laid during the

months of May, June and first

half of July, though in some sec-

tions all stages of the insect may
be found at nearly any season.

Young half-grown scales are

most abundant from September
15th to December 15th. The
insects work principally upon
the leaves of the trees, when they
are young, but later are found
almost wholly upon the limbs.

Nature of Work.— All stages

may be found upon the leaves,

fruit and stems of the hosts, but
the latter appear to be preferred.

Upon some plants they may be
found at the base, several inches under the ground. Aside from
extracting the juices from the trees, the scales produce large amounts
of honey-dew, which, being a medium of growth for the black smut
fungus, causes the smutting of the fruit and foliage, which is by far

the greater injury. Because of this damage and its wide distribution

the black scale is generally conceded to be the most expensive pest in

the State.

Distribution.— This scale is widely distributed throughout the citrus

growing sections of the southern and central parts of the State. It

also occurs in limited numbers in the northern part.

Fig. 131.—Black scale, Saissetia olew
(Bern.). Immature and full-grown females
on oleander. (Original)
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Food Plants.—Almond, Antidesma, apple, apricot, mountain ash,

aster, beech, buckthorn, camellia, Gedrus deodara, Cestrum, chrysan-

themum, citron, Duranta, eucalyptus, fig, grape, grapefruit, Grevillea,

Orewia, groundsel tree (Baccharis), guava, holly, mountain holly,

Irish juniper, laurel, lemon,

locust, honey-locust, magnolia,

maple, Melaleuca, Myoporum,
nightshade, oleander, olive, or-

ange, trifoliate orange, orchids,

palm, pigeon pea, pear, pepper

tree, phlox, plum, pomegranate,
poplar, privet, prune, rose, rub-

ber, California sage, sumach,

sycamore, tangerine, sago palm,

Thespesia and watermelon are

among the plants attacked by
the black scale.

Control. — Fumigation: On
citrus trees, fumigate with from
one half to three fourths sched-

ule No. 1. between September
1st and January 1st. If the

hatch is very even and the work
can be done early, the one half
schedule is sufficient, but for
ordinary work three fourths of

the schedule is required.

Sprays: On deciduous fruit

and olive trees the following
sprays may be used when the scales are not more than half-grown

:

Water-distillate-caustic-soda mechanical mixture, miscible oils and dis-

tillate emulsions.

Natural Enemies.— The ladybird beetles, Rhizobius vcntralis, Onus
ihalybeus, Olla abdominalis and Axion plagiatus work upon the young
scales; the parasites, Scutellista cyanea and Tomocera californica How.,
destroy the eggs and the internal parasite, Aphycus ftavus How., has
been reared from the male scales and Coccophagus hcauii attacks the
young.

THE MONTEREY PINE SCALE
Physokermes insignicola (Craw)

(Lccanium insignicola Craw)

(Fig. 133)

Description.- The adult females vary from reddish-broAvn to black,
are strongly convex or almost globular with inflated base, and are
Irregular and unsymmetrical. The surface is smooth, shiny and
covered with minute dark specks. The diameter is about | inch. The
immature forms are light brown and very much flatter than the
adults.

Life History.— The winter is passed in the half-grown stage and
maturity is readied in early summer, when the voung of the next

Fig. 132.—The black scale, Saissetia olew
(Bern.). Scales of the males on orange leaf.
Slightly enlarged. Collected at Orange by
Roy K. Bishop. (Original)
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season's brood are brought forth. There is but one uneven brood a

year.

Nature of Work.—All forms attack the tips of the pine twigs, often

congregating in large numbers. The young secrete much honey-dew
and the trees are often rendered black and unsightly because of

their presence.

Fig. 133.—The Monterey pine scale, Physokermes insigni-

cola (Craw). Adult females near tip of pine twig. Enlarged
twice. Collected at Berkeley by Fred Essig. (Original)

Distribution.— This species is common along the cost in the central

part of the State, being especially abundant in the San Francisco

Bay region.

Food Plants.— The Monterey and other pines and white fir are

attacked.

Control.—Spraying in the winter with kerosene or crude oil emul-

sion, or with miscible oil and soap sprays is recommended for the

control of this scale. A woodland nozzle is preferred to reach the

high branches.
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DIASPIN^ (Subfamily)

The members of this subfamily are characterized by the formation

of a scale which affords protection for the body and are called

armored scales. The scales of the females are circular, or nearly so,

and with the exuviae at or near the center. The scales of the males

are somewhat elongated, usually smaller and with the exuviae sub-

central or near one end. After the first molt the insects lose their

legs and antenna', the females continuing thus throughout their exist-

ence. After the last molt the males acquire legs, wings and antennas.

The representatives of the Diaspince are very numerous and com-

prise some very destructive species.

THE ORANGE CHIONASPIS

Chionaspis citri Comstock

(Fig. 134)

Description.—The female scales are elongated, blackish-brown, with

gray margins and dark yellow exuviae. The male scales are very small,

long and narrow and white with exuvias yellow. They are often

grouped so thickly as to almost hide the females and make the branches

appear white.

Fig. 134.—The orange Chionaspis, Chionaspis citri
Comst. Nearly all those shown are the scales of the
males, '['wire enlarged. (Author's illustration. Mo. Bui.
Cal. Hurt. Com.)

Life History.— The life history is practically the same as that of
('

. < uonymi Comst.



INJURIOUS AND BENEFICIAL INSECTS OP CALIFORNIA. 157

Nature of Work.— The males and females work upon the branches,
small twigs and leaves.

Distribution.— This scale occurs in many foreign citrus growing-
regions and is often taken in quarantine. It has been reported from
San Diego County, but has evidently never become thoroughly estab-

lished anywhere in the State.

Food Plants.— The favorite food plant is the orange, though other
species of citrus trees are attacked as well as Euonymns, Osmanthus
ilicifolius and palms.

Control.—Fumigation as for the red scale or the purple scale will

easily control this pest.

THE EUONYMUS SCALE
Chionaspis euonymi Comstock

(Fig. 135)

Description.—The female scale is dirty-brown or nearly black with

3
rellow exuvia, convex, elongated, broader posteriorly and from ^ to

1-11 inch long. The scale of the male is

snow-white, very narrow, slightly shorter

than the diameter of the female scale

and strongly tricarinated.

Life History.—The young insects are

yellow and soon settle to produce the

scales of the male or female. So thick

are they that plants are sometimes
ruined by the females, while the same
may appear to be covered with fine

flakes of snow, due to the great numbers
of the minute white scales of the males.

The insect attacks all parts of the host
and is very destructive, often completely
killing entire hedges.

Nature of Work.— The males and
females may be found upon all parts of

the infested plants, often so thick as to

overlap and completely hide the twigs.

Distribution.— In California it occurs
in greenhouses or is simply taken in

quarantine.

Food Plants.—Euonymns latifolius, E.
japonicns, E. europceus, E. airopurpurcus, Celastrus scandens and
orange are the recorded food plants.

Control.— To control this pest spray with kerosene or distillate

emulsion or resin wash every two weeks during the months of May
and June, or until the scale has disappeared. The work should be done
during the hatching period and care taken to see that the sprays are

not strong enough to injure the foliage.

In the winter, when the plants are dormant, much stronger solutions

of the same sprays or lime-sulphur (1-13) m&y be used with lasting

effects.

Fig. 135.—The euonymus scale,
Chionaspis euonymi Comst., on leaf
of Euonymus. Natural size. (Orig-
inal )
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THE SCURFY SCALE

Ghionaspis furfura (Fitch)

i Ispidiotus l ti
i
funis Fitch)

I Fig. 136)

Description. -Tlie female scale is irregular and broadly pear-shaped.

Iroiu white to light gray in color and 1-9 to £ inch long. The exuvia

is yellowish. The male scale is white, very small, slender, tricarinated,

with yellow exuvia and is

from 1-25 to 1-18 inch long.

The eggs are very small and
vary from wine-colored to

purple. This scale is often

confused with the oyster-

shell scale, but is broader,

flatter and much lighter in

color. The eggs are dark,

while those of the oyster-

shell scale are white.

Life History.— The winter
is passed in the egg stage

under the old female scales.

The young hatch in the spring
and settle upon the limbs and
smaller twigs. There is but
one brood a year.

Nature of Work. — When
abundant, the scale greatly

stunts the growth of the trees,

but seldom if ever causes
death. It produces reddish

discolorations on the fruit,

much as does the San Jose
scale.

Distribution.— The scurfy
scale, though common in many

of the Central and Eastern states, is exceedingly rare in California,
having been reported only from the southern part.90

Food Plants.— The following food plants are recorded: white alder,
apple, Chinese flowering apple, crab apple, European mountain ash,
American mountain ash, prickly ash, white ash, large-toothed aspen,
buckthorn, chokecherry, wild black cherry, wild bird cherry, choke-
berry, black chokeberry, red chokeberry, red flowering currant, elm,
gooseberry, hawthorn, big .bud hickory, horse-chestnut, peach, pear,
plum, poplar, quince, Japanese quince, black cap raspberry, shad-bush,
sweet gum (IAquidambar) , black walnut and white willow.

Control.— The remedies are the same as for the San Jose scale.

Natural Enemies,— The predaceous enemies attacking the scurfy
scale are the two-stabbed ladybird beetle (Chilocorus bivulnerus Muls.),

rl k, I", s. Dept. Agric. p. 259, 1894.
Clr. No. i-l. Bur. Ent. U. S. Dept. Agric., p. 8, lino.

Fig. 136.—The scurfy scale. Chionaspis fur-
fura ( Fitch). Female scales at left and males
at right. (After Quaintance and Sasscer, U. S.
Dept. Agric.)
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Tyroglyphus mains (Shimer) and Hyperaspis sp. The parasitic

hymenopterous enemies are Ablerus clisiocampce (Ashm.),91 Physcus
varicornis How. and Prospaltella sp.

92

LINTNER'S SCALE
Chionaspis Hntneri Comstock

(Fig. 137)

Description.— This species greatly resembles the willow scale.

Chionaspis salicis-nigrce Walsh and the pine-leaf scale C. pinifoUa

Fitch. The exuviae are very

small, yellow and situated

wfcs*at one end. The female

scales are white and broadly
pyriform. The male scales

are slender, white, with yel-

low exuviae one fourth as

long as the scale, which is

plainly tricarinate.

Distribution. — This
species has been taken in the

central part of the State

Food Plants. — Alder,

arrow-wood, spice bus h,

white birch, dogwood, hazel-

nut, Juneberry and leather-

wood are attacked.

Control.— The control
measures, if ever necessary,

are the same as for the pine-

leaf scale.

THE COTTONWOOD
SCALE

Chionaspis ortholobis Comstock

(Fig. 138)

Description.— The female
scales are white, pyriform
and generally resemble the
willow scale (C. salicis-

nigrce), but are slightly

smaller and narrower, the
length being about TV inch. The exuviae are dark yellow and located at

one end of the scales. The bodies of the females are dark purple and
the eggs are of the same color. The male scales are white, much smaller

than the females, elongated, widest at middle and smooth. The lack

of carinas in the male scales distinguishes the species from all others of

the genus. The exuviae of the male scales are bright yellow.

«m£
Fig-. 137.—Lintner's scale Chionaspis Hntneri

(jimst.. on willow. Enlarged three times. (.Orig-
inal)

"Yearbook, U. S. Dept. Agric. p. 254, 1894.
02Cir. No. 121, Bur. Ent. U. S. Dept. Agric. p. 9, 1914.
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Distribution.— This species seems to be limited to the southern part

of the State, having been reported only from San Bernardino, River-

side. Los Angeles and Ventura counties.

Food Plants.— The willow is the normal food plant of this scale,

but it also attacks butternut, cottonwood, honey-locust and poplar.

Fig. 138. —The cottonwood scale, Chionaspis ortholobis
Comst, on willow. Enlarged twice. (Original)

Control.— Control measures are the same as for the pine-leaf scale

( Chionaspis pinifolice) .

Natural Enemies.—The two-stabbed ladybird beetle has been noted
as preying upon this scale.
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THE PINE-LEAF SCALE
Chiondspis pinifolice (Fitch)

(Aspidiotus pinifolice Fitch)

(Fig. 139)

Description.— The scales of the mature females are white, narrow,
pvrif'orm or elongated, the shape being' elongated and narrow if on
a narrow-leaved pine and pyriform if on a wide-leaved host as the

mountain nutmeg (Torreya calif'arnica) . They average about -} inch

in length. The exuviae are light yellow. The male scales are very
narrow, half as large as the females, and pure white with yellow

exuviae. The eggs are elongate, very small and white.

Life History.— The winter is passed in the egg-stage under the

female scales. The eggs hatch in the spring and the young of the

first brood are mature by midsummer. There are two broods a year.

Nature of Work.— This scale works only upon the needles of con-

iferous trees and is often so abundant as to cause the foliage to turn

yellow and the tree to assume a sickly appearance.

Distribution.— The pine-leaf scale is very common throughout the

entire State, occurring in the wild mountain regions as well as in the

valleys.

Food Plants.—Many of the coniferous trees are attacked including

the Bohtan, Corsiean. digger, Monterey, red. Scotch, Soledad, sugar,

Swiss stone, yellow and white pines. Pin its torreyana, fir, California

nutmeg and spruce.

Control.— Spraying with kerosene or crude oil emulsions is recom-

mended for ornamental trees.

Natural Enemies.— The two-stabbed ladybird beetle {Chilocorus

bivulnerus Muls.) and other species of ladybird beetles prey upon this

scale.

11—13664
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THE OAK SCALE
Chionaspis quercus Comstock

(Fig. 140)

Description.— This very common scale is often a source of annoyance

to horticulturists, and especially gardeners who confuse it with more
serious pests. The female scales are rather

long, pyriform and dark-gray with yellowish-

brown exuviae. The length averages TV inch.

The male scales are about half as large, very

narrow, tricarinated and snow-white with yel-

low exuviae.

Distribution.— This species is quite common,
having been taken by the writer in the south-

ern, central and northern parts of the State.

Food Plants.— The coast live oak, maul oak

and white oak have been observed as hosts.

Control.— Control measures are the same as

for the pine-leaf scale and are only to be

advised for small parks, where the cost of

materials is not an important consideration.

THE WILLOW SCALE
Chionaspis salicis-nigrw (Walsh)

(Aspidiotus salicis-nigrw Walsh)

(Fig. 141)

Description.—The scales of the females are

quite large, elongated or slightly pyriform,
being widest near the middle, and pure white
or light gray in color. The dorsum is only
slightly convex. The exuviae are yellowish or

brownish. The length of the scales varies

from
-J to ^ inch. The male scales are much

smaller, white, with yellow exuviae, faintly tricarinated and widest

at the posterior end.

Life History.— The life history is practically the same as for the

pine-leaf scale (Chionaspis pinifolice Fitch).

Nature of Work.—The scale is a bark feeder and attacks the limbs

and smaller twigs. Upon the Ceanothus it works around the base near

the ground and often completely kills the bushes.

Distribution.— This is a very common scale in the central and
northern parts of the State, especially in the Sierra Nevada mountains.

Food Plants.—Deer-brush, red-osier dogwood (Cornus stolonifera),

big-leaf maple, poplar, shad-bush (Amelanchier canadensis), tulip-

tree and willow are among the food plants of this scale.

Control.— Oil emulsions are recommended to control this pest.

Fig. 140.—The oak scale,
Chionaspis quercus Comst.
Males and females on twigs
of the coast live oak. En-
larged twice. (Original)
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Fig. L41.—The willow scale, Chlonaspis sulicis-nigru (Walsh). The
left is the eastern form on poplar and the right the western form on

big-leaf maple. Enlarged three times. (Original)
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THE CORD-GRASS SCALE
Chionaspis upartince Comstock

(Fig. 142 >

Description.— The female scales are snow-white with pale yellow
exuviae, somewhat oyster-shaped with fine cross ridges. They are about

,V inch long. The male
scales are of the same
color as the females, but

are slender and faintly

tricarinated.

Distribution. — T h i s

scale occurs plentifully

around the San Francisco
Hay, especially along the

arm extending' into San
Mateo, Santa Clara and
Alameda counties.

Food Plant.— The cord-

grass (Spartina foliosa)

is the only known host

plant in California. Be-
cause it is often confused
with destructive orchard
and garden cocci ds. a. de-

scription is included in

this work.

Fig. 142.—The cord-grass stale. Chionaspis spar-
tina Comst.. on cord-grass. The holes were made
by parasites. Enlarged three times. (Original)

THE PINEAPPLE SCALE

Diaspis bromelice (Kern.)

(Coccus bromelice Kern.)

(Fig. 143)

Description.— The female scales are nearly circular, thin, white or

light gray with yellow exuviae. The bodies are orange-yellow, some-

times with blue or purple tints. The male scales are very small, slender

and white.

Life History.— There seems to be but one uneven brood a year, the

young appearing in the early spring and the mature scales continuing

io live through the winter. The scale usually occurs only in warm
countries and in greenhouses.
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Nature of Work.— This insect attacks the leaves, into which they
often mine so as to hide themselves. They are also common upon the

fruit of the pineapple

(Fig. 143).

Distribution. — The
pineapple scale occurs

only in greenhouses and
is often taken in quar-

antine.

Food Plants.— Acacia,
Billbergia z eb rin a,

canna, Hibiscus. English
ivy, olive, palm, pinguin,

fan palm, pineapple and
sago palm are often in-

fested with this species.

Control. — Spraying,
when the pest occurs in

the field, with crude oil

or kerosene emulsions
and miscible oils gives

good results. Infested
fruits should be fumi-
gated with full schedule
No. 1 or with three
times this amount if

complete eradication is

desired.

Natural Enemies.—
Aspidioiiphagus citrin us

has been reared from
this species.

Fig. 14 3.—The pineapple scale, Diaspis bromeliw
(Kern.), on a pineapple. Slightly enlarged. Taken
in quarantine by Frederick Maskew. (Original)

THE JUNIPER SCALE
Diaspis carueli Targ.

(Fig. 144)

Description.— The female scales are circular, white or light gray,
with yellow central or subcentral exuviae. The diameter varies from
1-25 to TV inch. The female bodies are nearly circular and yellow. The
male scales are snow-white, very small, narrow, with prominent median
ridge and yellow exuvia?. They are 1-25 inch long. The adult males
are light yellow.

Life History.— The winter is passed in a half-grown condition and
maturity is reached in early summer. The species is quite prolific,
but there appears to be but a single brood a year.

Nature of Work.— This species infests the foliage and cones of the
trees, often in such numbers as to make them appear whitewashed.
The young green cones are preferred.

Distribution.— The juniper scale is quite common throughout the
State, especially in parks and private gardens.
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Food Plants.— Arborvita?, Biola orientalis, incense cedar, common
juniper, cypress, Cupressus htsitanica. Juniperus chinensis, J. japon-
icus, J. oxycedrus, J. reresii, J. rigida and J. sph erica are among the

recorded hosts.

Fig. 144.—The juniper scale, Diaspis carueli Targ., on Cu-
pressus lusitanica. Natural size. (Original)

Control.—The application of crude oil or kerosene emulsions during

the winter will serve to check any damage.

THE CACTUS SCALE
Diaspis echinocacti cacti Comstock

(Fig. 145)

Description.—The scales of the females are nearly circular, thin,

light gray or whitish with subcentral dark brown exuvias. The diameter

varies from -^ to 1-14 inch. The male scales are very small, slender,

white with a longitudinal carina in the middle.
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Life History.— The cactus scale is very prolific and often masses in

such numbers as to entirely hide the host. As it usually occurs in

\v a r ni climates, there are

probably several broods a

yea)'.

Nature of Work. — This

species w o rks u p o n the

joints of cactus, causing con-

siderable loss of sap and in

not a few cases entirely kill-

ing the plant. It is espe-

cially troublesome in orna-

mental gardens, hothouses

and artificial planting's.

Distribution. — The scale

is common throughout the

State in hothouses and quite

widely distributed out of

doors in the central and
southern parts.

Food Plants. -- Various
species of p u n I i a and
Ct rt us arc attacked.

Control. -- Dipping the

I

»hints in kerosene or crude
oil emulsion before setting

out and spraying them with
these solutions or ;iiiy of 1 he oil emulsions are recommended.

Fig. 14-").—The cactus scale, Diaspis echino-
cacti cacti Comst., on Opuntia. Natural size.
Collected at Ventura by S. H. Bssig. (Original)

THE ZAMIA SCALE
Diaspis samia Morgan

(Fig. 146)

Description.— The scales are nearly circular, light gray, with yel-

low or dark-brown exuviae near one side. The diameter varies con-
siderably but averages about

-fa inch. The bodies of the females are
yellow.

Life History.— The life history of this scale is practically the same
as for the other species of the same genus.

Nature of Work.— This is a very prolific species which masses in

great numbers upon the leaves and stems of the food plants. Injury
is caused by constant sapping of the juices and is manifested by dis-

colorations and the unhealthy appearance of the infested plants.

Distribution.— The zamia scale is commonly taken in quarantine
and has become established in greenhouses around San Francisco
Hay.

Food Plants.- Various species of Z<imi<t and the sago palm are

attacked.
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Control.— The use of oil emulsion or miscible oil sprays and fumi-

gation are suggested as control measures. Potted plants may be

either dipped in the above solutions or fumigated in a tight compart-

ment.

Fig.
times.

146.—The zamia scale. Diaspis zamur Morg., on sago palm. Enlarged three
Collected at Golden Gate Park, San Francisco, by B. B. Whitney. (Original)
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THE ROSE SCALE

Aulacaspis rosw (Bouch6) 93

(Aspidiotus rosw Boucb.6)

(Fig. 147)

Description.—The female scales are nearly circular with irregular

edges, white to light gray and with yellow exuvias near one edge. The
diameter varies from TV to ^ inch. The bodies are

red. The male scales are white, narrow, very small,

tricarinated, and are one half as long as the diam-

eter of the females. The bodies are pink.

Life History.—All stages of this scale occur prac-

tically throughout the entire year, including the

eggs, and its spread is very rapid. The females

cluster in great numbers upon the canes of berries

and roses, especially around the crown just above

the ground. It is more abundant during the spring

and summer months. There are three or more
broods a year.

Nature of Work.— The scales collect in great

numbers upon the stems or canes, especially near

the ground. They often overlap and completely

hide these, so that they appear whitewashed. The
hosts are greatly weakened and injured by them.

Distribution.— This is a very common species

throughout the entire State.

Food Plants.—Blackberry (wild and cultivated),

dewberry, mango, myrtle, pear, raspberry, rose,

sago palm and Tree of Heaven are attacked.

Control.—As the eggs are present at practically

all seasons and are hard to kill, by either spraying
or fumigation, the cost of the remedies usually
exceeds the damage done by the insect. The worst
infested canes may be cut out and burned and the

remaining sprayed successively with kerosene, dis-

tillate or carbolic acid emulsion, or with lime-

sulphur when the plants are dormant in the
winter.

Fig 147 _The rose

Natural Enemies.—Two minute hymenopterous ?caie, f-uiacaspia rosw
.

<* r (Bouche), on wild
parasites, Aplielmus maspidis and Arrhenophagus blackberry. Only
cliionaspidis, attack the rose scale. ^original)

enlarged -

THE ASPIDISTRA SCALE
Hcmichionaspis aspidistrw (Signoret)

(Chionaspis aspidistrw Signoret)

(Fig. 148)

Description.—The female scales slightly resemble the oyster-shell
in shape, being rather long and broadly rounded at the posterior

e5Mr. Frederick Maskew has informed the writer that the West Indian or white
Aulacaspis pentagona (Targ.), was found in a single locality in southern

Californ ia many years ago, but the infested trees were destroyed and the insect has
not become established.
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end. They are thin and delicate in texture and light or dark brown
with exuvia? somewhat brighter. The length varies from TV to 1-11

inch. The male scales are white, tricari-
r

nate, slender and with edges parallel.

Life History.— The young hatch from
eggs deposited under the shell and appear
throughout nearly the entire year, espe-

cially in greenhouses and in warm, moist

climates. There are several overlapping
broods a year. The scale is a general

greenhouse pest in this State, but is quite

destructive to coconut palms in the

Society Islands.94

Nature of Work.— This species attacks

the leaves and stems, often massing in

great numbers and doing considerable

damage, causing the foliage to turn yel-

Mi |~T I Ioav and greatly

I I / |
reducing the

fj vitality of the

plant. Fig. 14 8.—The Aspidistra scale,

TV + "U +* Hemichionaspis aspidistra; (Sign.),
Distribution, on Aspidistra lurida. Natural size.

—The aspidistra (O"^™ 1
>

scale is very common throughout the State.

Food Plants. — Acacia, Australian black-

wood, Aspidistra, betel nut, coconut, Cyanotis,

Davallia pallida, ferns, fig, mango, orange,

orchids and pepper trees are food plants.

Control.—Spraying the plants constantly

with water when the eggs are hatching will

eliminate many of the young. Applying a

combination of oil emulsions or miscible oils

and tobacco decoction will also give good

results.

THE EUROPEAN FIORINIA
Fiorinia fioriuiw (Targ.)

(Diaspis ftoriniw Targ.)

(Fig. 149)

I * Description.— The female scales are elon-

gated, slender with parallel sides or slightly

wider in the middle, hard and yellowish

brown. There is a central keel along the dor-

sum which is wrinkled. The length varies

from 1-25 to TV inch. The bodies are elon-

gated and dull orange-yellow. The male scales are similar to the

females in shape and color but are smaller.

Life History.— This scale breeds quite rapidly in greenhouses and

in damp warm climates. There appear to be several broods a year.

94Doane, R. W., Jr. Ec. Ent., II, p. 220, 1909.

Fig. 149.—The European
Fiorinia, Fiorinia fioriniw
(Targ.), on sago palm. Nat-
ural size. (Original)
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Nature of Work.- The Leaves and stems are attacked but the scale

has qo1 proven to be a pesl excepting in greenhouses.

Distribution. — The European Fiorinia is often taken in quarantine

and occurs in greenhouses, parks and ornamental gardens in the State.

Food Plants. -Anthurium acaule, betel nut, camellia, coconut,

cypress, English ivy, Perns, India rubber, Kentia sp., Leptospermum,
Livistona, olive, ivory-nut palm,

Podocarpus, sago palm and tea

are fond plants.

Control. -Control measures are

the same as for the Aspidistra
scale. Ill michionaspis aspidistra

Sign. i.

THE EUROPEAN OR ITALIAN
PEAR SCALE

Epidiaspis i>Jiici>hi (Del Guercio)

i Ygpidiotus piricola Del Guercio)

( Fig. i 50 i

Description. — Tli e female scale

is nearly circular or slightly elon-

gated, glossy dark" gray with a

dark brown central exnvia. The
body is dark wine-red or purplish,

which readily distinguishes it

from the scale insects usually
found on fruit trees. The scale

of 1 lie male is smaller than that of
the female, long and narrow and
pure white with a single median
longitudinal carina and yellow
exnvia. The length of the female
>calc is about ,',., inch and the
male one half as much.

Life History.—The life history
does not greatly differ from thai
of the scurfy scale. Chionospis
furfura I Fitch).

Distribution. - The distribution
of tins scale appears to he limited
to the San Francisco Bay region,
having keen taken in Alameda. Solano. Santa Clara and Napa counties.
It was recently taken on a shipment of mountain holly from (foleta.

Santa Barbara County, by A. A. Brock at Ventura.

Food Plants. The apple, currant, mountain holly, peach, pear,
plum and prune are the known hosts, of the European or Italian pear
scale in ( 'alifornia.

Control.— This scale can he controlled with practically the same
remedies as are recommended for the San -lose scale. Mr. Paul 1\.

Fig;. 150.—The Italian pear scale, Epi-
diaspis piricola (Del Guercio). The scales
are located among the lichens on an apple
twig. Enlarged twice. (Original)
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Jones95 has obtained good killing results with a 12 per cent solution
of crude oil emulsion.

THE CALIFORNIA BUCKEYE SCALE
Aspidiotus obscuU Johnson

(Fig. 151)

Description.— The female scales are light gray, conforming well to

the color of the bark. They are nearly circular, flat and ^ inch in

diameter. The exuviae are orange colored and central or nearly so.

The bodies of the females are pale yellow. The male scales are the
same color as the females, but are

much smaller and decidedly elon-

gated. The species is quite prolific

and the scales may be so abundant as

to overlap.

Nature of Work. — On the Cali-

fornia buckeye. Msculus cciUformcus,
the scales produce decidedly flattened

areas and pits, which greatly disfigure

the branches. This does not seem to

occur on other hosts.

Distribution. — The species exists

quite plentifully in the Santa Clara
Valley. It has also been taken in

Tulare County by <i. P. Weldon and
in Yolo County by Mr. Leroy Childs.

Food Plants.—The California buck-
eye appears to be the favorite host,

but the scale has also been taken on
poplar by G. P. Weldon, on bur-oak,

linden and pear by others and on wil-

low by Leroy Childs.

Control.— The control measures are
the same as for the San Jose scale.

Aspidiotus perniciosus Comst.

PUTNAM'S SCALE
Aspidiotus ancylus (Putnam)

(Diaspis ancylus Putnam)

Fig-. 151.—The California buckeye
scale, Asvidiotus usculi Johns., on
poplar. Enlarged twice. Collected at
Porterville, Cal., by Geo. P. Weldon.
( i Original >

Description.- The female scale is

slightly wider than long, or nearly
circular, flat, blackish-brown with

gray margin and pale yellow subcen-

tral exuvia. The diameter is from 1-20 to TV inch. The body of

the female is pale or orange-yellow marked with small light spots.

The male scale greatly resembles the female but is smaller and more
elongated, being 1-20 inch Long and one half as wide. 11 "

85Bul. No. SO. pt. VIII, Bur. (Out. 1

T

. S. [>rpt. Agrio.. 1910.
»°Corristock, J. H., Rept. Com. Agrio. U. S. Dept. Agric. pp. 292, 293, 1880.
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Distribution.— This species, though reported in the State, 07
is not

at all widely distributed.

Food Plants.— The following plants are reported as hosts: apple,

apricot, ash, beech, bladder nut, box-elder, cherry, cottonwood, cran-

berry, currant, elm, hackberry, hemlock, linden, honey-locust, water-

locust, maple, oak, orange, osage orange, peach, pear, plum and quince.

Control.— Control measures are the same as for San Jose scale

(Aspidiotus pemiciosus Comst).

THE LAUREL SCALE
Aspidiotus britannicus Newstead

(Fig. 152)

Description.— The scale is light

amber-brown with yellow exuvia

and is circular or somewhat elon-

gated. The female scale aver-

ages about iV inch in diameter.

The male scale is smaller. The
body is yellow.

Life History.— The life history

of this scale does not differ

greatly from that of the perni-

cious or San Jose scale, except

that its attacks seem to be con-

fined almost entirely to the

foliage.

Distribution. — This scale has

been introduced from Europe and
is likely to be found in orna-

mental plantings throughout the

State. It now occurs in the San
Francisco Bay region.

Food Plants.— The English
laurel, holly and butcher's broom
are attacked.

Control.—The control measures are the same as those recommended
for the San Jose scale.

Fig. 152.—The laurel scale, Aspidiotus
britannicus Newst., on leaf of English laurel
or bay-tree. Slightly enlarged. (Original)

THE CALIFORNIA PINE-LEAF SCALE
Aspidiotus californicus Coleman98

(Fig. 153)

Description.—The scale is nearly black in color and almost circular

or elongated, as shown in Fig. 153. The scale of the female is about

tV inch in diameter and the male somewhat smaller. The female body
is yellowish or brown. The insects settle in large numbers on the

needles of the pine trees.

"Woodworth, C. W., Cal. Insects, p. 281, 1913.
•"This scale greatly resembles Aspidiotus abietis (Schr. ), which is so common in

the Eastern States, but which has not been reported in California.
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Life History.— The life history of this scale greatly resembles that

of the pernicious or San Jose scale, except that it is entirely a leaf

and not a bark feeder.

Distribution.— This scale is

very abundant in the central

and northern parts of the

State.

Food Plants.—The following

pine trees are attacked : digger

pine, Monterey pine, yellow

pine and knob-cone pine.

Control.— If necessary, use

same remedies as recommended
for the San Jose scale.

THE GREEDY SCALE
Aspidiotus camelliw Signoret

(Aspidiotus rapax Comstock)

(Fig. 154)

Description. — The scale is

thin, light gray, very convex,

being noticeably pointed with
the dark brown exuvia subcen-

tral or near the edge. The sur-

face is often roughened by fine

concentric ridges. The diam-
eter is 1-20 inch. The female
body is oblong or nearly circu-

lar and yellow. The male scale

is not as convex as the female,

is more elongated and very
much smaller.

Life History.—The life history is practically the same as that of

the San Jose scale.

Nature of Work.—Though this scale is often abundant upon the

limbs and leaves, it seldom does much damage. However, growth is

sometimes stunted where infestation covers a long period of time.

Distribution.—The greedy scale is one of the most common scale

insects and occurs throughout the entire State.

Food Plants.—This species is an omnivorous feeder, attacking a

large number of plants, including acacia, almond, apple, buck brush

(Ceanothus cuneatus), camellia, camphor, chapparal broom (Bacclmris

pilularis), cherry, Cissus, Cottonwood, English ivy, Eucalyptus, Euony-
mus, fig, fuchsia, Genista, grape, heath (Erica), mountain holly, honey-

locust, Japanese quince, California laurel, Lavatera, locust, mistletoe,

myrtle, nightshade, olive, palms, passion vine, pear, pepper tree, Pitto-

sporum, pomegranate, quince, red-bud, sage, rose, Sedum, Strelitzia,

umbrella tree, English walnut, willow and yam (Dioscorea).

Fig. 153.—The California pine-leaf scale,

Aspidiotus californicus Colm., on the needles
of yellow pine. Enlarged twice. (Original)
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Control.— It is seldom, if ever, necessary to use control measures

for this scale, but should it prove to be a pest the remedies are the

same ;is recommended for the San Jose

scale.

Natural Enemies.— The internal
hymenopterous p a rasi t e, Aphelinus

fuscipennis How. has been reared in

ureal numbers from this species.

THE IVY OR OLEANDER SCALE

ispidiotus In i/< r<i (Vallot)

( Chermcs In ih in Yallot )

Description.— The female scales are

flat, nearly circular, light gray and from
1 -120 to r^ inch in diameter. The exuviffi

are light yellow and central or sub-

rental. The bodies are oval and light

yellow. The male scales are light gray,

elongated and 1-25 inch long. When
feeding upon the fruit of lemons this

species often assumes a pinkish color

and may he mistaken for the red scale

Chrysomphalus aurantii), but the light

color of the .scales, the yellow exuviae
and the Mat surface make it easily distin-

guished from the latter.

Life History. — The life history is

practically the same as that of the San
• lose scale.

Nature of Work.—This species attacks
all parts of the host. It is a greenhouse
pest and often causes alarm to citrus

growers by appearing on the fruit, but
it seems p» attack only old "tree ripes"
and is of little consequence in this con-
nection. Until recently it was thought
to he a pest in the olive orchards of the Sacramento Valley, attacking
fruits, making them unfit for pickling purposes." 1

Distribution. — The ivy scale is abundant throughout the State and
count ry.

Food Plants.— Acacia, aloe, asparagus ferns, betel nut, boxwood.
buckthorn, butcher's broom, California laurel, camellia, carob, Carpo-

""It has been recently discovered by Mr. Geo. Coleman that the scale usually found
attacking the fruit 01 the olive in the Sacramento Valley is not the ivy or oleander
scale, but a closely allied species known as Aspidiotus simillimus translueens Ckll.
llus scale greatly resembles the ivy or oleander scale in general appearance and can
only be distinguished from it by an expert. Besides the olive it also attacks tea,
uoranthus and Dalbergia championii.

The cyanophyllum scale. Aspidiotus cyanophylli Signoret has been recently taken
on grape from the vicinity of Sacramento. It also attacks Cinchona. Cyanophyllum,
I ir„s laurel, moonflower, orchids, palms and sago palm. The specimens were deter-
mined by Geo. A. Coleman.

Fig. 154.—The greedy scale,
Aspidiotus camelliw Sign., on aca-
cia. Enlarged twice. Collected at
Ventura by S. H. Essig. (Original)
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detus serratus, cherry, citron, clover, currant, Daphne gnidium, date
palms (Phoenix clactylifera and P. canariensis) , eucalyptus, fan palm
(Latania borbonica), ferns, Genista, grapefruit, grass, heath, holly,
English ivy, Kentia, lemon, madder, magnolia, manzanita, maple.

Fig. 155.—The ivy or oleander scale, Aspidiotus hederw (Vail.). Greatly
enlarged. (After Quayle, Cal. Agrcl. Exp. Sta.)

mistletoe, Monterey pine, mulberry, Myrsine retusa, nightshade,
oleander, olive," Opuntia littoralis, orange, pepper tree, plum, pome-
granate, holly oak (Quercus ilex), red-bud, redwood, sago palm,
sumach, umbrella plant, umbrella tree, Vitex littoralis, Vriesia splen-
dens and yucca are hosts.

Control.—Control measures are the same as for San Jose scale.

Natural Enemies.—Ladybird beetles and a small undetermined
chalcid parasite prey upon this scale.

THE WALNUT SCALE
Aspidiotus juglans-regiw Comstock

(Fig. 156)

Description.—The female scales are light gray, nearly circular, with
yellow, pink or reddish-brown central or subcentral exuviae. The diam-
eter varies from ^ to -| inch. The bodies are yellow mottled with
orange spots, oval and distinctly segmented. The male scales are the

same color as the females, more elongated and about one third as large.

Life History.— The life history is practically the same as for the
San Jose scale.

12—13664
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Nature of Work.— All for

and small twigs of the host

into the bark and may be

completely hidden from

view. Large limbs or en-

tire trees may be killed by
their attacks, which greatly

resemble those of the San
Jose scale.

Distribution. -This scale

appears to be quite widely

distributed throughout the

southern part of the State.

It has become quite a pest

to walnut trees in Orange
County.

Food Plants. — Apple,
apricot, white ash, prickly

ash, box-elder, cherry, Cot-

tonwood, currant, elm, lin-

den, locust, maple, peach,

pear, plum (domestic)

,

plum (wild), prune, rose,

sweet gum and English
walnut are hosts of the

walnut scale.
100

Control.— The remedies
are the same as for San
Jose scale.

Natural Enemies.— The
following internal hymen-
opterous parasites have
been reared from the Eng-
lish walnut scale: the
golden chalcid (Aphelinus
diaspidis How.), Encyrtus
ensifer, Prospaltella au-
rantii How. and Signiphora occidentalis How.

ms settle upon the trunks, large branches

plants. The adults often appear to mine

Fig. 156.—The walnut scale, Aspidiotus jug-
lans-regioe Comst., on English walnut. Elnlarged
twice. Collected at Anaheim by Roy K. Bishop.
(Original)

THE EUROPEAN FRUIT-TREE SCALE
Aspidiotus ostnii formis Curtis

Description.— The scales of the full-grown females are nearly cir-

cular, dark ashy-gray with the exuviae dark orange-colored and sub-

central. The diameter is about xV inch. The male scales differ only
in being somewhat smaller and more elongated.

Life History.—The life history of this scale is not materially dif-

ferent from that of the San Jose scale.

""Yearbook, U. S. Dept. Agric, pp. 300-301, 1880.
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Nature of Work.—All stages feed upon the bark and in a few eases

have killed the trees.

Distribution.— The distribution of this scale in California is not
well known. It does not seem to have made any considerable head-
way in the State.

Food Plants.—Like many other members of the genus Aspidiotus,
this coccid is a general feeder attacking alder, apple, apricot, aspen,
birch, cherry, currant, date palm, hawthorn, heather, horse-chestnut,

linden, maple, oak, peach, pear, plum, prune and poplar.

Control.— Control measures as recommended for the San Jose scale

may be used in combatting this pest also.

Natural Enemies.— The two-stabbed (Chilocorus bivulnerus Muls.)
and other ladybird beetles feed upon all stages of the European fruit-

tree scale.

THE PERNICIOUS OR SAN JOSE SCALE
Aspidiotus pernicinsus Comstock

(Figs. 157, 158)

Description.—The female scales are nearly circular, slightly con-

vex, quite dark when young, light gray when fully matured and from
1-25 to yV inch in diameter. The exuviae are central or nearly so and
form yellow or dark nipples. The bodies are oval and light yellow.

The male scales are much smaller than those of the female, twice as

long, as wide and very dark gray or black. The adult males are pink
and exceedingly small and delicate.

Life History.—The winter is spent in a half-grown condition, when
the scales of the females are black. Maturity is reached in spring and
early summer, the young being born at this time. They settle upon
the leaves, fruit, limbs and trunks of the trees where they may be

massed in great numbers. There are from one to three uneven broods

a year.

Nature of Work.— This species attacks the trunk, large and small

limbs, leaves and fruit, producing a very characteristic red or purple

stain which discolors the tissues. On the fruit and just beneath the

bark the discolorations are very noticeable (Fig. 158). Limbs and
entire trees are often killed by the attacks and fruit is rendered worth-

less for market because of the reddish blotches produced upon the

skin.

Distribution.—The San Jose scale is a very common pest, occurring

throughout the entire State and country.

Food Plants.—Acacia, Actinidia, Akebia, .
alder, almond, flowering

almond, apple, crab apple, apricot, arborvitge, ash, American mountain

ash. European mountain ash, beech, birch, false bittersweet, blackberry,

buttonbush, buckthorn, catalpa, Ceanothus, cherry, sand cherry, chest-

nut, black chokeberry, chokecherry, Cercidiphyllwn japonicum, coton-

easter, currant, dogwood, elder, elm, eucalyptus, Euonymus. fig, goose-

berry, grape, hackberry, hawthorn, Hibiscus, honeysuckle, hop-tree,
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horse-chestnut, English huckleberry, lilac, linden, locust, honey-locust,

loquat, maple, milkweed, mulberry, orange, osage orange, trifoliate

orange peach, pear, sand pear, pecan, persimmon, Photinia villosa,

plum, poplar, California privet, common privet, prune, quince,

Japanese or flowering quince, raspberry, rose, sassafras, shad-bush,

silver thorn, smoke bush, snowball, snowberry. Spiraea, sour gum
(Nyssa), strawberry, sumach, Virginia creeper, English walnut, black
walnut and willow are among the food plants.

Fig. 157.—The pernicious or San Jose scale, Aspidiotus perniciosus Comst, on
pear and willow. The pear was taken in Imperial County by F. W. Waite. Natural
size (Original)

Control. -The application of commercial lime-sulphur spray (1 to
9 or 1 to 11 of water) during the dormant season in the winter, as a
driving spray has given good results. Care should be taken to
thoroughly cover every portion of the tree.

Natural Enemies— The internal hymenopterous parasites, Aphelinus
fuscipennis How., A. mytilaspidis LeB., Aspidiotiphagus citrinus
Craw., Anaphes gracilis How.. 101 and the two-stabbed ladybird beetle

""Yearbook, U. S. Dept. Agric. p. 254, 1894.
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(Chilocorus bivulnerus), Lindorus lopantlius Blaisd. and the steel-blue

ladybird beetle (Orcus chalybeus (Boisd.) prey upon the San Jose

scale.

Fig. 158.—The pernicious or San Jose scale, Aspidiotus pemiciosus
Comst. Infested apples showing the characteristic reddish blotches
around the scales. Reduced. (After Britton)

THE FLORIDA RED SCALE
Chrysomphalus aonidum (Linnaeus)

(Chrysomphalus ficus Ashmead)

(Coccus aonidum Linnaeus)

(Fig. 159)

Description.— The scales are characterized by their exceedingly

regular and circular form, shining dark brown surface and median
circular exuvias. They are slightly larger, more regular and darker

than those of the common red or orange scale. (Chrysomphalus
aurantii)

.

Life History.—The life history is practically the same as that of

the red scale (Chrysomphalus aurantii).

Nature of Work.— This species collects in large colonies upon the

branches and leaves of the host plants, causing them to turn yellow

or even killing them.

Distribution.—Though the Florida red scale is troublesome in the

Southern Gulf States, as an outdoor pest, its attacks in California are

almost entirely confined to greenhouses in the central and northern

parts and to subtropical ornamental gardens in the southern part of

the State. It is not an orchard pest.

Food Plants. — Araucaria bidwillii, Aspidistra lurida, banana,

begonia, camellia, camphor, citron, coconut, grapefruit, guava, India
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rubber, h'< ntia spp., lemon, oleander, orange, fan palm, date palm, rose

and sago palm are attacked.

Fig. 159.—The Florida red scale, Chrysomphalus aoni-
dum (Linn.), on Aspidistra lurida. Natural size. (Orig-
inal.

Control.— Control measures, if necessary, are the same as for the

red scale.

THE RED SCALE
Chrysomphalus aurantii (Maskell) 102

(Aspidiotus aurantii Maskell)

(Fig. 160)

Description.— The scales are distinctly circular and flat, those of

the female varying from -^ to £ inch in diameter. They are trans-

parent, allowing the red female body, which gives it the distinctive

color, to show through. The male scales are elongated, very much
smaller and gray or dark brown in color.

Life History.— The winter is spent in a half-grown condition and
the young are born alive during the summer (June to September).
The species is exceedingly prolific and destructive.

Nature of Work.—All parts of the tree including trunk, large and
all limbs, leaves and fruit are attacked. Yellow spots appear upon

'"Now considered AonidieUa aurantii (Maskell) by some specialists.
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the foliage, and the fruit is rendered unfit for market. Large limbs

and entire trees may even be killed by their attacks.

Distribution.— The red scale occurs throughout the southern citrus

belt, and is particularly bad in sections of San Diego, Orange, Los
Angeles, Riverside, San Bernardino and Santa Barbara counties.

Fig. 160.—The red scale, Chrvsomphalus auruntii Mask., on twig and leaf

of orange. Enlarged twice. (Original i

Food Plants.—Acacia, aloe, apple, bread-fruit (Artocarpus) , box-

elder, boxwood, citron, coconut, eucalyptus, Euonymus, fig, fuchsia,

golden rod, grape, grapefruit, Kennedya, lemon, Lignum vita, bur-

marigold, nightshade, oak, olive, orange, trifoliate orange, palm, Cali-
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fornia fan palm, date palm, passion vine, pear, pistacia, Podocarpus,

privet, quince, rose, sago palm, tangerine, tea, English walnut and
willow are attacked.

Control.—Fumigation with full schedule No. 1 is specially recom-

mended. Spraying is only efficacious on deciduous fruit trees with

lime-sulphur (1 to 9), miscible oil sprays, crude oil or distillate

emulsion.

Natural Enemies.— The ladybird beetles, Orcus chalybeus Boisd..

Lindorus lopanthus Blaiscl., Chilocorus bivulnerus Mul., Scymnus mar-

ginicollis Mann., Scymnus nebulosus Lee, Hippodamia convergens

Guer., Hippodamia ambigua Lee, Coccinella californica Mann., the

green lacewing (Chrysopa californica Coq.), the brown lacewing

(Sympherobius angustus Bks.) ;
some

of the members of the hemipterous

family Eeduviidce ; the internal para-

sites, Prospaltella aurantii How..

Coccophagus lunulatus How., Aspidi-

otiphagus dtrinus Craw., Signiphora

occidcntalis How., Aphycus immacu-
latus How., Alaptus criococci Girault

and Physcus flaviventris How., all

prey upon this pest.

THE YELLOW SCALE

Vhrysomphalus dtrinus (Coquillett) 10 '

(Aspidiotus dtrinus Coquillett)

(Fig. 161)

Description.— The scales are circu-

lar with rather rough and irregular

edges, very flat and decidedly yellow

in color. The color and feeding habits

serve to distinguish it from the red
scale.

Life History.— The life history is

practically the same as that of the

red scale, the chief difference being in

the feeding habits : the red scale usu-

ally attacks the trunks, small limbs,

leaves and fruit, while the yellow
scale attacks all but the trunks and
small limbs. Some county commis-
sioners consider this more serious than
red scale on citrus trees. "While this

may he true in some sections, yet as

;i general films pest it does not seem
to be as serious as red scale is in some of the southern coast counties.

Nature of Work.— This species attacks the leaves and fruit and
<tv seldom one or two individuals may be found upon the tenderest

twins. Yellow blotches are produced upon the leaves and the trees may

Fig'. 161.—The yellow scale, Chrya-
omphalus citrinus (Coq.), on orange
leaf; .Enlarged twice. (Original)

Tlii.--. species is usually considered as a clii latic variety of the red scale, Chrijsom-
phalus aurantii (Mask.), from which it is nol structurally distinguishable.
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be greatly weakened and the foliage turned yellow by their attacks.

The infested fruit is unfit for market.

Distribution.— This species is widely distributed throughout the
entire citrus growing sections of the State, being especially abundant
in the hotter interior valleys. It is abundant in the northern citrus belt.

Food Plants.—Aucuba, citron, Daphne, Euonymus, wild Japanese
ginger, grapefruit, India rubber, English ivy, lemon and orange are
attacked.

Control.—Control measures are the same as for the red scale.

Natural Enemies.—The predaceous insects are the same as those
working upon red scale. AspidioUphagus citrinus Craw is the most
effective internal parasite.

THE BLACK ARAUCARIA SCALE
Chrysomphalus rossi (Maskell)

(Aspidiotus 7-ossi Maskell)

(Fig. 162)

Description.—The scale of the adult female is circular or irregularly

oblong with ragged margins, flattened, reddish to dark brown or almost
black with inner surface around and
including the central exuvia black.

The male scale is smaller and lighter

in color. The female body is red-

dish-yellow and about TV inch long.

The eggs are light purple and hatch
soon after being laid. The young
larva? are pink.

Nature of Work. — This scale
works upon the stems and leaves of

the plants, causing yellow blotches

and often complete discoloration to

the entire foliage.

Distribution.—The black araucaria
scale was imported from Australia
or Asia and is now established in the

southern part of the State, having
been taken in Los Angeles County
by A. S. Hoyt and in Santa Barbara
County by S. H. Essig.

Food Plants.—The only host re-

ported in California is Araucaria
bidwillii. W. W. Proggatt104 records

the following food plants in Aus-
tralia: Araucaria imbricata, Abutilon, Artemisia, Banhsia, Coccobolia.

Copparis, Euonymus, grasstree, hyssop, oleander, olive, palm and
Tthinocarpus.

Control.— Control measures are the same as for red scale.

Natural Enemy.—The steel-blue ladybird beetle, Orcus chalybeus,

preys upon this scale.

Fig. 162.—The black araucaria scale,
Chri/sninphalus rossi (Mask.), on Arau-
caria bidwillii. Natural size. Taken in
quarantine from Santa Barbara County
by S. H. Essig. (Original)

10iAgrcl. Gaz. N. S. W., p. 317. Apr. 2, 1914.
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THE GLOOMY SCALE
Chrysomphalus tenebricosus (Comstock)

(Aspidiotus tenebricosus Comstock)

Description.—The scales of the adult females are circular, very con-

vex and dark gray being usually the color of the infested bark. The
surface is rough and the exuvias subcentral. The ventral scale is

well developed, dark around margins and light at the center. The
diameter of the scale is 1-19 inch. The female bodies are nearly

circular and amber-brown. The scales of the males are the same color

as the females but much smaller, oval, and with the exuviae at one end.

Distribution.— This scale was reported by Alexander Craw as

injuring apple trees at San Jose, Santa Clara County, in 1891, 105

but has not been reported from other localities or from the same
locality in recent years.

Food Plants.—The only host plants recorded are apple and maple.

Control.—The control measures are the same as recommended for

San Jose scale.

THE PURPLE SCALE
Lepidosaphes beckii (Newman)

{Coccus beckii Newman)

(Fig. 163)

Description.—The female scales are elongated, oyster-shaped, often

slightly curved, from -^ to \ inch long and one third as wide. The
color varies from light brown to a rich reddish-purple. The male
scales are much smaller than the females, very narrow and with a
hinge near the posterior end to allow the matured winged male to

escape. The length of the male scale is about TV inch. The mature
male is light yellow and exceedingly minute. The eggs are slightly

oblong, very small and pearly white.

Life History.—The eggs are deposited in the large egg-sac com-
posed of the female scale. These hatch in early summer (May to July)
and the young reach maturity in from four to six months. The species

is very prolific, there being several overlapping generations a year.

Nature of Work.— This scale is a very serious pest and attacks all

portions of the host, including trunks, large and small limbs, leaves
and fruit. It may become so abundant as to hide the twigs and not
rarely to kill entire trees, unless control measures are employed.

Distribution.— The purple scale is distributed throughout the coast
citrus belt of southern California, but is not present in a large number
of districts in this region. It also occurs in various places in the San
Joaquin and Sacramento valleys.

Food Plants. — Banksia integrifolia, Cercidiphyllum japonicum,
citron, croton, eucalyptus, fig, grapefruit, lemon, Murraya exotica, oak,
olive, orange, Pomaderris apetala, silver thorn, hop-tree and yew
(Taxus cuspidata) are among the recorded food plants.

Control.— This scale is very resistant to fumigation and a full dosage
of schedule No. 1 is required to control it. Small infestations have

105Destr. Ins., Cal. Bd. Hort, p. 11, 1891.
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been practically exterminated where two of these dosages were used

in succession at an interval of one hour and repeated in a year. The

time usually chosen for fumigation is from the middle of August to

the first of January, when the black scale can be killed also.

Natural Enemies.—The ladybird beetles, Orcus chalybeus, Scymnus
nnirginicollis, Lindorus lopanthus; the larvae of the green lacewing,

Chrysopa calif arnica Coq., and brown lacewing, Sympherobius angustus

Bks., and the internal parasite, Aspidiotiphagus citrinus Craw, prey

upon this pest, though they are of slight value in checking its ravages.

GLOVER'S SCALE

Lepidosaphes gloverii (Packard)

{Coccus gloverii Packard)

(Fig. 164)

Description.— The scales of this species greatly resemble those of

the purple scale, but are lighter in color, very much narrower and

not so curved. The female scales

are about & inch long and the

males about one half as long. The
color varies from light to dark

brown. The eggs are slightly

oblong, very small and pearly

white.

Life History.— The life history

is practically the same as for the

purple scale, but this species is not

nearly so prolific or destructive in

California.

Nature of Work.— Glover's scale

infests all parts of the host plant,

causing discoloration of the foliage,

but in this State it has not yet

proven to be an orchard pest.

Distribution.— This scale occurs

only in the most southern coast

counties. The writer has received

it from San Diego and Orange
(-(unities.

Food Plants.— Citron, grape-
fruit, lemon. Magnolia fuscata,

orange and palms are attacked.

Control.— Control methods are the same as for the purple scale.

Fig. 164.—-Glover's scale, Lepidosaphes
gloverii (Pack.), on orange leaf. Slightly
enlarged. (Original)

THE OYSTER-SHELL SCALE

Lepidosaphes ulmi (Linnaeus)

(Coccus ulmi Linnaeus)

( Fig. 165)

Description.— The female scales appear like miniature oyster shells

from whence the species gets the common name. They vary from light

to very dark brown, the young and overwintering forms being often
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decidedly gray. The surface is shiny and ridged with lines parallel

to the first exuvia. The body proper is situated at the small end. The
length of the scale varies from TV to :| inch. The male scales are

similar to the females in color, but are much smaller and have a

hinge near the posterior end. The males are small, delicate two-winged
insects. The eggs are oval and pearly white.

•
: »»*! Wi'
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165.—The oyster-shell scale, Lepidosaphes ulmi (Linn.). Natural
size and enlarged. On maple. (Original)

Life History.— The females deposit from forty to a hundred eggs

beneath the scale in the fall. These remain over the winter and hatch

in May and June. The young first settle upon the leaves, fruit and
tender twigs and afterwards move to the older bark. The species is

quite prolific and the scales are often so thick as to completely hide the

bark. There is usually but one uneven brood a year.

Nature of Work.— The trunks, large and small limbs, leaves and
fruit are attacked, but the species is principally a bark feeder. Limbs
or entire trees may be killed by their attacks.

Distribution.— This species is common throughout the State.
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Food Plants. 1 '" : — Alder, almond, American aspen, false indigo

Amorpha), apple, crab apple, apricot, arrow-wood, ash, balm of

Gilead, basswood, beech, bilberry, white birch, river birch, bittersweet,

blackthorn, bladder nnt, boxwood, box-elder, broom, buckeye, buck-

thorn, butternut, camellia, camphor, cherry, chestnut, Clematis panicu-

lata, coconut, cotoneaster, cranberry, black currant, red currant, dog-

wood, elm, water elm, false bittersweet, fig, filbert, fir (Abies firma),

ginseng, gooseberry, goat's-beard, grape, hackberry, hawthorn, heath,

heather, holly, honeysuckle, hop-tree, horse-chestnut, Horena dulcis,

June-berry, leather leaf, leather-wood, lilac, lime, linden, locust, water
locust, maple, mespil, American mountain ash, European mountain ash,

mountain holly, myrtle, nectarine, New Jersey tea, oak, orchid, Pachy-
sandra terminates, peach, pear, peony, pepper grass, plum, poplar,

quince, raspberry, rock-rose, rose, sassafras, senna, silver thorn, Spircea,

sycamore, tallow tree, tamarisk, tree of Heaven, tulip-tree. Magnolia
tripitala, Viburnum, Virginia creeper, willow, English walnut and
yucca are among the plants attacked.

Control.—As this species usually occurs on deciduous trees, spraying
with lime-sulphur (1 to 11) just before the buds open in the spring

has given very good results. A
kerosene or crude oil emulsion ap-
plied in the winter is also effec-

tive. Commercial control is

seldom necessary in this State.

Natural Enemies.—The follow-

ing internal hymenopterous para-
sites have been reared from the
oyster-shell scale: 107 the golden
c h a 1 c i d (Aphelinns diaspidis
How.), A. fuscipennis How., A.
mylitaspidis LeB., A. abnormis
How., Aspidiotiphagus citrinus

Craw, Anaphes gracilis How. and
( 'h e ilo x e u rus diaspidinarum How.
Ladybird beetles also prey upon
it to a large extent.

THE THREAD SCALE
Ischnaspis longirostris (Signoret)

(Mijtilaspis longirostris Signoret)

(Ischnaspis filiformis Douglas)

(Fig. 166)

Description.— The common
name well characterizes this

scale, which is exceedingly long

and slender. The scales of the

adults are black, straight or
curved and from ,V to £ inch long. Fig. 166 shows them very well.

Fig. 166.—The thread scale, Ischnaspis
longirostris (Sign.). Natural size. On
palm. (Original)

^Cir. No. 121. Bur. Ent. TJ. S. Dept. Agric, pp. 5-6, 1910.
'"Yearbook, U. S. Dept. Agric, p. 254, 1894.

Cir. No. 121, Bur. Ent. U. S. Dept. Agric, p. 6, 1910.
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Life History.— Little is known relative to the life history of the
thread scale, but it is probably similar to that of the oyster-shell

scale or the purple scale.

Nature of Work.—The species usually feeds upon the foliage, where
it often collects in large numbers.

Distribution.— The insect occurs in the San Francisco Bay region
and in greenhouses throughout the State.

Food Plants.— Coffee, jasmine, magnolia, Monstera, palmetto, fan
palm, palms and screw pine are common
hosts.

Control.—Resin wash, miscible oils and
oil emulsions may be used to control this

scale. Young infested plants should be
dipped if possible.

THE DATE PALM SCALE
Parlatoria blanchardii (Targ.

)

10S

(Coccus blanchardii Targ.)

(Fig. 167)

Description.— The female scales are very
small, somewhat elongated in shape and
dark gray or almost black with white edges.

The length is about 1-18 inch. The body
beneath the scale is rose-colored. The male
scales are white and considerably smaller

than the females.

Life History. — Like other scales, this

species collects in great colonies, and often

works much damage to the host plant. The
colonies are most destructive during the

summer months, as the females are more or

less dormant during the winter. Egg-
laying begins early in the spring and con-

tinues through the early summer at least.

Only a few eggs are laid by each female,

but there are so many of the latter that the

progeny is always tremendous. The eggs
are protected under the posterior portion of

the scale and as they hatch the young crawl
forth to seek suitable feeding places. The
males develop much quicker than do the females, and copulate imme-
diately before dying. There are probably several uneven generations

a year.

Nature of Work.— The scale collects in great numbers upon the

stems and leaves of the date palms and their attacks are often so

severe as to kill the trees. The young offshoots become infested almost

as soon as they appear and are a ready means of distributing the pest.

Fig. 167.— The date palm
scale. Parlatoria blanchardii
(Targ.), on palm leaf. En-
larged twice. ( Author's illus-

tration, Mo. Bui. Cal. Hort.
Com.)

10SIn Dr. G. Leonardi's work this name is spelled Parlatoria blanchardi (Targ.).
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Distribution.—As this pest is confined to the date growing sections

of the State, it is found only in the southern part, and more particu-

larly in Riverside and Imperial counties.

Food Plant.—So far as known, this scale feeds only upon the com-

mercial varieties of the date palm.

Control.—Removing all of the branches and burning over the entire

trunks of the palm trees with a gasoline torch has proven, according

to Professor R. H. Forbes, 109 to be an effective remedy for this scale.

The remedies given under the Marlatt scale, Phcenicococcus marlatti

Ckll. are also used for this insect.

Natural Enemies.—The principal enemies of this pest are the larvae

of the ashy-gray ladybird beetle (Olla abdominalis) , Chilocorus cacti

and Scymnus sp. Internal parasites do very little to check it; in fact,

none of the natural enemies play
an important part in its control.

THE CHAFF SCALE
Parlatoria pergandii Comstock 110

(Figs. 168, 169)

Description.— The female scales

are small, irregular, nearly circu-

lar or slightly elongated, dirty-

gray in color, with the exuviae

near one end. The male scales

are decidedly longer than broad,

light gray with the lateral mar-
gins prominent.

Life History.— This is quite a

prolific species, which has not

gained any considerable foothold

in California. Breeding continues

throughout the year in the south-

ern part, there being several

broods annually.

Nature of Work.— The scale
collects in great numbers upon
the trunks, large and small limbs,

leaves and fruit of the trees and
greatly reduces the vitality and
causes the leaves to turn yellow

and drop.

Distribution. — This species is

limited to only a few localities in

the State. It was first shown to

the writer by C. H. Vary at

Pomona and was later found at Ventura. A. S. Hoyt reports it from

Fig. 16S.—The chaff scale, Parlatoria
pergandii Comst., on orange leaf. En-
larged twice. (Original)

108Jr. Ec. Ent, VI, pp. 415-416, 1913.

"°A variety, Parlatoria pergandii cametli<e Comst., has been taken on camellia at
Sacramento. Fig. 169.
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Fig. 16:*.

—

Parlatoria pergandU ca-
melluB Comst., on camellia leaf. En-
larged twice. (Original)

Los Angeles. It lias also been taken
in a few other localities in the south-
ern part of the State, having been
imported from Florida,

Food Plants. — Citron, croton,
grapefruit, J aponica, lemon,
Maranta, Massangea and orange
are attacked.

Control. — Fumigation with full

schedule No. 1 gives good killing re-

sults, as it is not a very difficult

pest to combat,

THE BLACK PARLATORIA11

Parlatoria zizyphus (Lucas)
(Coccus eizyphus Lucas)

(Fig. 170)

Description.— The scales of the
males and females are distinctly

black with a colorless portion at the
posterior end. In the male scales the black area is nearly circular and
very small, while in the

females it is elongated and
slightly over 1-25 inch
long. They are massed
together in dense colonies

and are easily recognized
at once by the black color.

Distribution. — This
scale does not at present
occur in California. It is

a common serious citrus

pest in the Philippine
Islands, southern Europe,
Hawaii and many other
tropical and subtropical
countries, and is often
taken in quarantine.
Strict measures should be
maintained against its

becoming established
here.

Food Plants. — The
citron, grapefruit, lemon,
lime, orange and Zizy-
phus are attacked.

Control. — Control
measures are the same as Fig. 170.—The black Parlatoria, Parlatoria zizy-

fnr iha olia-PP onoln phus Lucas, on orange leaf. Enlarged three times.
-lui inc cildll Stdie. Collected in the Philippine Islands by Harry S.——

:, Smith. (Original)
Another common Parlatoria (Parlatoria protexis Curtis) is also often taken in

quarantine. It is light-gray in color and also a citrus pest, but not as serious as the
above.

13—13664
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ALEYRODID/E (Family)

MEALY WINGS OR WHITE FLIES

This family is composed of very small insects closely allied to the

coccids and plant lice. The beak seems to he inserted between the fore-

legs; the feet are two-segmented; the antennae, when present, are seven-

articled in adults. There are four opaque, white wings which are pres-

ent in the mature males and females and are held flat over the body
when at rest. The Larvae and nymphs are flat and greatly resemble

scale insects. They are usually found only upon the foliage, the under
sides of the leaves being favorite feeding places.

The distribution of the ordinary and non-destructive members of

this family is wide throughout the State, but the citrus infesting white

fly is exceedingly limited and every possible means are being exercised

by the State Commission of Horticulture to completely eradicate Dia-

leurodes citri (R. <fc 11.), the only species now present.

The control of the white flies is the .same as recommended for scale

insects and consists of spraying and fumigation.

Ladybird beetles and hymenopterous parasites prey quite extensively

upon these insects.

THE CITRUS WHITE FLY
Diuleurodes citri (Riley and Howard)
(Alcyrodes citri Riley and Howard)

(Figs. 171. 172)

Description.— The adult white flies are about T
]

]7 inch long and have
yellow bodies and opaque wings covered with a hue white powder. The
males have a characteristic tuft on
the under side of the abdomen. The
pale yellowish-green eggs are sus-

pended on short stalks. The first

hatched young have Legs and an-

tenna' like a small scale insect, but
after molting these disappear and
the body becomes flat, greatly resem-
bling ;i soft scale. The development
of the insect takes place under the

flattened scale, which gradually be-

comes raised, showing segmentation
and yellowish color. The adults
emerge by breaking through the top
of the skin.

Life History. - The w i n t e r is

passed in the mature larval stage,

usually on the under sides of tin 1

leaves. Early in the spring the

pupae appear and in March and
April the adults emerge. The eggs
are deposited upon Hie Foliage* the

larvae beginning to hatch in about
three weeks. The first hatched young have legs and other appendages,
much ms do young scale insects. They soon settle to feed and after a

Fig. 171.—The citrus white fly, Dia-
leurodes citri < R. & II.). Adults en-
l.i rged six times, i < (riginal

)
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shorl time move uo more until the adull stage is reached. There are

several overlapping hi nods each year.

Nature of Work.— The immature forms alone are destructive and
feed almost entirely upon the under sides of the leaves and are often

so thick as to completely cover the surface. Besides sucking the sap
they secrete quantities of honey-dew upon which the black smut fungus
grows, completely covering the tree and fruit.

Fig. 17l'. --Tin.-' citrus white fly, Dialeurodes citri (R. & n. i.

Larvae and nymphs on orange lea irged six times, i Author's
illustration, Mo. Bui. Cal. Hort. C

Distribution.— At the present time Ibis pest is known to exist only

in the city of Marysville, where it infests yard trees. Continuous
control measures have reduced it to almost a minimum. The white fly

has keen known to exist at Oroville and near Bakersfield, 112 but in both

places seems to have been exterminated. It has keen found in a number
of localities in the city of Sacramento, kid all infested trees have keen

completely destroyed.

"-The white fly at Bakersfield was another species, Dialeurodes citrifolii (Morgan),
previously known as Aleyrodes nubifera Berger.
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Food Plants. The known hosl plants of the citrus white fly arc:

allamanda, banana shrub, Boston ivy, cape jasmine (Gardenia florida

and (>'. jasminoides) , California privet, laurel cherry, citron, erape

myrtle, coffee, English ivy, Ficus macrophylla, golden privet, green ash,

Japanese persimmon, Jasminum fruticans, kumquat, laurestinus, lemon,

lilac, pear, orange, Mexican orange, mock olive, myrtle, osage orange,

Portugal cherry, pomegranate, prickly ash, smilax, tangerine, tree of

Heaven, trumpet vine, umbrella tree, water oak, wild persimmon, wild

olive or devilwood and yellow cape jasmine.

Control.—By far the most effectual control measure is fumigation,
as used for scale insects, two-thirds of schedule No. 1 being recom-
mended. Emulsions and resin sprays are also effective remedies.

THE IRIS WHITE FLY
Aleyrodes spirwoides Quaintance

(Fig. 173)

Description.— Th e adults are light yellow with dark markings on
lead, thorax and the dorsum of the abdomen. The eyes are red and
the antennas and less are dusky. The entire body and wings are
covered with a very fine white powder which entirely hides all of the

markings except two small dark spots on each fore wing and one on
each hind wing. When the wings are folded they overlap so that there

appears to be but one dark spot on each forewing. The length is

nearly 1-25 inch. The eggs are very minute, oblong and attached at

one end by a very short stipe. The color is first lemon yellow but
becomes almost dark purple before hatching. The young larva? are

elliptical, light yellow with a white marginal fringe which gradually
disappears as they grow older. Full-grown larva? are light yellow or
dusky, flat, naked or slightly covered with white powder. The eye spots

show red. The length averages about ?. inch. The pupa1 are broadly
elliptical, light yellow or dusky, sparsely covered with white powder,
cm nvex. much higher than the larva? and somewhat longer.

Life History.— The life history is practically the same as for the
greenhouse white fly.

Nature of Work.— The young feed upon the foliage and are often
so abundant as to stunt the plants and cause the foliage to turn yellow
besides the smutting because of the honey-dew.

Distribution. 113 llt— This species has quite a wide distribution, hav-
ing been reported from the following counties: Alameda, Los Angeles,
Santa Clara, San Francisco and Santa Cruz.

Food Plants.—The following food plants are recorded by Quain-
tance113 and Bemis114

: Agoseris sp., black twinberry, buckeye, dahlia,

fuchsia, iris, malva (M. rotundifolia) , morning-glory (Convolvulus
occidentalis) , nightshade (8. douglasii), nine bark, plantain, Cherokee
rose, common sow thistle and tree tobacco.

It has become a very serious pest of the common iris in Berkeley and
Oakland during the past years and is also common on sow thistle.

11 Quaintance, A. L., Tech. Ser. No. 8, Bur. Ent. U. S. Dept. Agric, p. 38, 1900.

. Florence E., Proc. U. S. Nat. Mus., XXVII, p. 532, 1904.
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Control.— Control measures are same as for the greenhouse white
fly and are very unsatisfactory, even when the entire tops are cut

and burned, as reinfestation occurs as soon as the new growth appears.

Fig. 173.—The iris white fly. Aleyrodes spirwoides Quaint.
Eggs, larva?, nymphs and adults on iris. Enlarged twice.
(Original)

THE GREENHOUSE WHITE FLY

Astcrochiton vaporariorum (Westwood)

(Aleyrodes vaporariorum Westwood)

(Fig. 174)

Description.—The adult female white Hies are about -^ inch long,

the males being slightly smaller. The bodies are yellow and the wings

pure white. The eggs are exceedingly small, oblong in shape, at first

light green, growing black with age and attached by a short stipe. The
larvae are light in color, transforming to fiat nymphs about 3-100 inch

long, oblong-oval in shape, light green and supporting noticeable wax-

like rods or spines, which makes this species readily distinguishable

from all others.

Life History.— The eggs are laid upon the Leaves of the plants, each

female depositing over one hundred. These batch in about two weeks
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into larvae which begiE feeding very shortly and after three moults,
covering nearly ;i week, become oymphs, and after two weeks more the
adults emerge from the pupal skins. They feed constantly throughout
their existence of some thirty davs as mature insects.

' *v fy • ? v \* ?».

f ;- ':
-

Fig. 1,1.—The greenhouse white fly, Aaterochiton vapor-
um West. Larvae, nymphs and adults on the underside

of a wild blackberry leaf. Enlarged three times. (Original)

Distribution.— This species occurs in greenhouses in almost every
pari of the Stale. Due to the mild climate it also occurs in the open in
many sect inns, especially in the central and southern parts.

Food Plants.— Of the cultivated plants, tomatoes and cucumbers
seem tn suffer most from the attacks of this pest, though a larger
number of other plants are attacked, including Ageratum, aster, bean,
begonia, chrysanthemum, coleus, eggplant, fuchsia, geranium, grape.
Jerusalem cherry, Lantana, Lettuce, muskmelon, pepper, primrose, rose,

sage, blackberry, strawberry and watermelon.

Control.— Nicotine and soap sprays as recommended for plant lice

should be used in dealing with this pest, especially upou lender plants.
(
See pages 71 and 72.

)
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HETEROPTERA (Suborder)
TRUE BUGS

The members of this suborder comprise those insects commonly known
as hugs. Most of them have wings which are thickened al the base and
folded so as to make a distinct "X" upon the back. The young appear
much like the adults, but lade wings, developed sexual organs and are
very much smaller.

Though most of them are destructive to vegetation, many are carniv-
orous and wage continual warfare against injurious insects and other
animals.

In habits there is also a great variance, both aquatic and land forms
heing represented.

Many are known as "stink hugs." because of the peculiar and offen-

sive odor which is secreted for protective purposes.

PENTATOMIM (Family)
SHIELD BUGS

The members of this family are usually of medium size, somewhat
shield-shaped, Hat and because they emit a very pungent odor are also

called ".stink bugs." The antennas are live-jointed, which gives rise to

the family name. The tibia? have very few or no spines. In habits they
vary greatly, some are plant feeders and therefore injurious, while

others are carnivorous and may he classed as beneficial.

THE RED-SHOULDERED PLANT-BUG
Thyanta custator (Fabricius)

(Fig. 175)

Description.— The full-grown bugs vary from yellowish-green to

bright green or brownish-green, with distinct red shoulders and often

with a broad red band across the prothorax between the shoulders. The
tip of the scutellum and the margins
of the fronl wings are also sometimes

lined with red. The membranous
parts of the wings are colorless, and
when folded form a light area on the

posterior dorsum. The average length

is about | inch and the width across

the base of the prothorax
|

inch.

When disturbed they emit a very

offensive odor.

Life History.— The adults hibernate

in sheltered places and appear on the

plants in scattering numbers in the

spring, when egg-laying begins. The
and mature within a month. There

Fig. 175.—The red-shouldered plant
bug, Thyanta <nsttit*>r (Fab.). Adult;
enlarged three times. (Original)

young hatch early in summer
appears to lie hul one uneven brood a year.

Nature of Work.— These bugs pierce and suck the .juices of the host

plants, and, where large numbers congregate, they may cause a decided
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weakening of the plant. They often emit a very offensive odor on

berries, making them unfit for consumption.

Distribution.— This species is a very common one and is generally

distributed throughout the State.

Food Plants.— There is a large range of food plants, including

alfalfa, berries, flowers, fruit trees, grasses and weeds.

Control.— Though this bug is very common, it seldom congregates

in any great numbers and control measures have never been necessary.

Natural Enemies.—A hymenopterous parasite, Trissolcus thyantce

Ashm. li:> destroys many of the eggs.

THE HARLEQUIN CABBAGE BUG
Murgantia histrioniea Ilahn

(Figs. 176, 177)

Description.— The adult bugs are black with bright red markings,

as shown in Fig. 177. They are I inch long and two thirds as wide.

The eggs are almost imita-

tions of miniature white bar-

rels with black hoops and

black spots in the proper

places for bungholes. They
are arranged in clusters side

by side. The young greatly

resemble the adults, but lack

wings and yellow predomi-

nates. This color gradually

changes to orange and red as

the nymphs reach maturity.

Life History.— The adults

hibernate in various shel-

tered places and appear
with the first warm weather
in the spring to feed. The
first plants to furnish food
are wild mustard, radish and
other of the cruciferous

weeds. Upon these also the

eggs are laid, and the young
soon appear in great num-
bers in time to migrate to

the cabbage plants and work
on them throughout the

summer. Successive broods
may appear in the cabbage
fields and the numbers so

increase as to cause much
damage. In the southern
part of the State the adults continue active throughout the winter.

Fig. 176.—Eggs of the harlequin cabbage bug,
Murgantia histrioniea . Hahn. Enlarged four
times. (Original)

6Jnsect Life, IV, p. 124, 1893,
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Nature of Work.— The bug in all stages pierces the tissues of the
plant with the proboscis and sucks out the juices, thereby greatly
weakening the host and causing the foliage to turn yellow. Plants
are often dwarfed or entirely killed by its attacks.

Distribution.— This is a common insect throughout the entire State,
but is more often met with in the central and southern sections.

Food Plants.— This bug is specially fond of all cruciferous plants,
including cabbage, cauliflower, kale, radish, horseradish, rape, Strep-
tantJtus orMculatus and mustard. Other food plants are asparagus,
bean, beet, cherry, chrysanthemum, corn, eggplant, grape, lambsquar-
ters, lemon, wild lettuce, locust, okra, orange, pigweed, plum, potato,

ragweed, rose, squash and sunflower.

Fig. 177.—Adults of the harlequin cabbage bug, Murgantia histrionica
Hahn. Natural size. (Original)

Control.—Methods recommended for the squash bug are also appli-

cable to the control of the cabbage bug. Planting an early crop of

cabbage, kale, rape, mustard or radish is especially recommended. The
eggs are laid in great numbers upon these plants and together with the

adults may be destroyed. This practice greatly lessens subsequent
attacks.

Natural Enemies.— Great numbers of the eggs are destroyed by
two small internal parasites, Trissolcus murgemtice Ashm. and Oarn-

cyrtus johnsoni How. The wheel bug, Arilvs cristatus Linn., feeds

upon the young nymphs in the Eastern States.

COREID.E (Family)
SQUASH BUGS

The species are usually of medium or rather large size, oblong in

shape and flattened on the dorsum. The hind legs are sometimes

abnormally enlarged and the margins of the abdomen are often raised
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so thai the folded wings lie in a depression. The beak is four-jointed

and the feet three-jointed. The antenna? are inserted above a line

drawn from the eyes to the base of the beak. The membranes of the

wings have many forked veins rising from a transverse basal vein. The
members are pin i it feeders and some often become quite destructive to

crops.

THE SQUASH BUG
. I hush tristis I eGeer11"

(FigS. 178, IT!*)

Description.— The small, somewhat three-sided eggs are dark

metallic brown in color and laid in groups of from fifteen to forty.

The newly hatched bug is light green with pinkish appendages. As
it ages, the thorax, legs and antenna'

become black and the abdomen gray.

The adults are dark grayish-brown
above, mottled yellowish beneath, and
about \ inch long. They secrete a very

offensive liquid, the odor of which has

led to their being called "stink bugs."
They hibernate in any dry protected

place, under boards, rubbish, etc., or

in barns or outhouses.

Life History.— The eggs are laid

in the spring and early summer on

the under or upper surface of the

leaves, or on the stems of the vines.

\5f^i> $?
t

They hatch in about two weeks, and
the young bugs begin work upon the

small plants, and continue through-

out the nymphal and adult stages,

often causing great damage. The
period from egg to adult occupies

from one to two months. The latter

hibernate and are ready to begin
egg-laying as soon as the vines are suitable in the spring. There is only
one generation each year.

Nature of Work.— The young and adults work upon the young
plants, often entirely killing them. They also attack the young foliage

of older plants. In the process of piercing the tissues, these bugs are

carriers of fungous diseases, inoculating healthy plants from diseased
ones.

Distribution.— The squash bug occurs throughout the State and is

especially abundant in the central and southern parts.

Food Plants.— Most of the members of the squash family (Cucur-
bitacece), including the pumpkin, squash and gourd are attacked by
this bug.

Control. Hand picking early in the spring, as soon as the adults

appear and begin egg-laying is recommended. The vines are so tender

Fig. ITS.—Eggs and nymphs of the
squash bug, Anasa tristis DeGeer. Some
Of the eggs in the top picture have
hatched. Natural size. (Original)

alifornia species appears to be a varietal form of the Eastern species.
Specii Lmined by J. R. Torre de la Bueno and B. P. Van Duzee have led both

ts to express l his view.
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that spraying is impracticable. The bugs may be trapped by placing
in the garden, hoards, pieces of bark or similar material under which
they may find shelter. They may then he collected in the early morn-
ings and destroyed. Young plants may be covered to afford protection
until they are able to resist the attacks. Repellents, such as gypsum
saturated with kerosene or turpentine, scattered on the land arc said

to help to drive them away. Clean culture is also suggested, care
being taken to burn all vines and rubbish in the fall. Thoroughly
fertilizing and watering the hind may so stimulate plant growth ;is to

make the attacks of the bug of little avail.

Fig. 170.—Adults of the squash bug, Anasa tristis DeGeer. Enlarged one
and one fourth times. (Original)

Natural Enemies. 117— In the Eastern States the egg parasites. Jlud-

ronotus anasce Ashm. and Omncyrtus anasa Aslnn. prey upon the

squash hug. A tachinid fly, Trichopoda pennipes Fab. attacks the

nymphs and adults, which are also subject to a bacterial disease,

Bacillus entomotoxicon Dugger.

THE CACTUS-JOINT BUG
Chelinidea tabulata Burmeister1"

I Fig. 180)

Description.— The color of the adult bugs varies from yellowish to

reddish-brown, dark olive-green or nearly black, hut the usual color is

dusky-yellow with the antennae, parts of the head, front and posterior

margins of the prothorax, membrane of the wings and the leys dark

brown or nearly black. The shape and general appearance are shown
in Pig. 180. The length averages aboul I inch. The eggs are elliptical,

dark brown, mottled with whitish exudation, with finely punctured

n'Cir. Xo. ::'.'. Bur. Ent, U. S. Dept. Agric, p. 4. 1908.
""-Mi-. E. P. Van Duzee considers this species as probably a dark form of Chelinidea

vittigera Uhler, which has been reported as attacking the Opuntia in the southern
part of the State. Bui. No, 113, Bur. Ent. U. S. Dept. Agric, pp. 15-19, 1912,
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surface and 1-20 inch long-. They are deposited on the spines in rows
of from twelve to fifty. The young are brownish or nearly black with

light green or reddish abdomen.

Life History.— The adults hibernate under any shelter near the

cactus plants and emerge to begin breeding early in the spring. The
eggs are laid on the spines, each

female laying from thirty to forty.

The species feeds mostly at night in

colonies on the joints of the cactus,

producing light spots on the surface

of the host. Breeding continues

throughout the year, there being sev-

eral overlapping generations.

Nature of Work.— The joints are

the points of attack and the injury, at

first appearing as small yellow spots,

continues until the tissues become
brown and deadened and the joints so
weakened that the plants fall over.

Some of these take new root, while
many dry up and never recover. The whitish excrement of the bugs is

always associated with the work and is a means of determining the
cause of the damage.

Distribution.— This bug is widely distributed throughout the south-
ern part of the State and the more arid regions of the southwestern
portion of the United States.

Food Plants.—The various species of Opuniia are attacked and
much damage is done to the plants. With the utilization of the spine-
less cactus as a forage plant the insect under discussion is likely to

become better known.

Control.— Control measures which might be suggested for trial con-
sist in destroying all possible rubbish under the plants to force the
adults to seek hibernation' elsewhere and the application of contact
sprays (tobacco decoction and soap or oil emulsion) when the young
appear in the spring of the year.

Fit;-. ISO.—The cactus-joint bus'. Chr-
linidea tabulata Burm. Adult and
nymph. Enlarged twice. (Original)

THE BOX-ELDER PLANT-BUG
Leptocoris trivittatus (Say)
[Serinetha trivittata (Say)]

(Lyffwus trivittatus Say)

(Fig. 181)

Description.— The very young forms are bright red and when about
half-grown they become marked with black. The adults are dull-black
with red markings on the body and wings, as shown in Fig. 181. The
average length of the females is nearly i inch, and the width one third
as much. The males are somewhat smaller.

Life History.—The adults hibernate in sheltered places and emerge
early in the spring, as .soon as the buds burst, to lay eggs which soon
Hatch into the small red young. These feed upon the foliage of the
box-elder and mature within a couple of weeks. By the middle of
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summer the mature bugs may become very abundant and congregate
in large numbers. They often hang like bees upon tree trunks and in

various places, causing much worry and alarm to those not familiar
with their habits. During the winter they occasionally enter houses
and are quite annoying. 119

181.—The box-elder plant-bug. Lcptocoris trivitiatus (Say).
Adults slightly enlarged. (Original)

Nature of Work.— Foliage attacked by the box-elder plant-bug
becomes yellowish and soon drops from the trees. Fruits from which
the juice has been extracted dry up and either fall to the ground or

fail to mature. The presence of the bug will always aid in discovering

the source of such injuries.

Food Plants.— The normal food of this bug appears to be the foliage

of the box-elder (Negundo aceroides), but it also feeds upon various

other plants. During the summer the bug sometimes attacks fruit,

often entailing much loss by sucking out the juices. Apples, grapes,

peaches and plums have been thus injured. 1 -" Air. Geo. P. Weldon
found it feeding upon cherry trees in the Yucaipa Valley, San Bernar-

dino County. May, 1914.

Distribution.— It occurs throughout the entire State and is very

common in all of the Western States.

Control.— Only seldom does this bug become a pest and therefore

hardly need receive more than occasional attention. The large numbers
of bugs massed upon the tree trunks during sunny days in winter are

easily collected and destroyed, thus greatly reducing spring broods.

The young bugs are also readily killed with a soap, tobacco or oil emul-

sion spray.

'"Insect Life VI. p. 328, 1894.
'-'"Insect Life, IV, p. 273, 1892
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THE SPOTTED MILKWEED E

Oiivopcltus fascial iih Dallas

( Fig. 182)

Description. — The mature bugs arc rather long and slender, orange
yellow or more often red with three Large black marks on the dorsum,
as shown in Pig. 182. The antennae, legs, eyes and portions of head,
thorax and abdomen are also black. The length varies from .1 to |

inch. The eggs are elongated and light red in color. They are laid

in loose masses. The young bugs are red with dark antenna-, eyes.

lees and wing pads.

Pig. 182.—Th( spotted milkweed bug, Oncopeltua fctsciatus Dall.
i < (rigiijal)

Slightly enlarged..

Life History. — The adults hibernate under leaves, or in any shel-

tered place and often emerge and congregate in large numbers in
sunny places during the winter. Tiny have thus come to the atten-
tion of many fruit growers who have been not a little alarmed at the
large colonics on the trunks of fruit trees and around the barns and
houses. In the spring the females lay their eggs upon the young
milkweeds and the newly hatched bugs feed only upon this plant.

There are several generations . a year.

Distribution.— This bug is very common throughout the entire
State and country.

l21Another common milkweed bug (Lygwus r<<-lirt<tn.s Say) is easily distinguished
from the above l>y its smaller size and by the white spots en the membrane of the
wnms. The black markings <>n the dorsum are net arranged in three definite spots
as in III.' above species.
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Food Plants.— It feeds only upon the common milkweeds and is

of no economic importance. It is included because of the greal num-
bers of inquiries constantly received regarding its name and habits.

Control.— Control measures are not necessary for this apparently

unless bug.

ArGJElDJE (Family)
CHINCH BUGS

The members of this family are mostly quite small, narrow or

oblong in shape, flattened above and of a rather soft texture. The
beak is four-jointed and the feet three-jointed. The antenna' are

inserted below a line drawn from the eye to the base of the beak.

The wing membranes have four or five simple veins arising from
their base; the two inner veins are sometimes joined, forming a cell

near the base. All are plant feeders and many become very serious

pests.

THE FALSE CHINCH BUG
Nysius cried Schilling

(Nysius angustatus T'liler)

Description.— The adults are very small grayish-brown bugs, about

I inch long. The young are somewhat lighter in color and have red-

dish-brown abdomens and lack wings. The legs and antennae are

quite long and are dark.

Life History.— The eggs are deposited in the spring and early sum-
mer by the hibernating adults, which appear at that time. The young
are dull gray or brownish-red, and collect in ureat numbers upon the

food plants. The life cycle is short, there being many successive

broods each year.

Nature of Work.— The work is practically the same as that of the

tarnished plant-bug.

Distribution.— This buy occurs throughout the entire State, being

one of the commonest destructive insects.

Food Plants.— Many plants are seriously damaged, including

alfalfa, apple, aster, cabbage, cauliflower, chrysanthemum, grape,

grasses, lettuce, marguerite, mustard, potato, purslane, radish, spurge,

strawberry, turnip and various other plants.

Control.—As this bug breeds largely upon wild plants, such as

mustard, radish, purslane, etc.. clean culture should be practiced to

eliminate these food plants. Severe attacks to grapevines and young

trees have resulted from allowing such weeds to grow in the orchards

and vineyards.
Soap, emulsion and tobacco sprays are excellent remedies. Pyre-

thrum is also recommended, but is too expensive for large plantings.

THE MINUTE FALSE CHINCH BUG

Nysius erica minutus (Uhler)

(Nysius angvstatus minutus Uhler)

Description.— The appearance of this insect is so much like the

false chinch bug that it is commonly believed to be the same species.
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In fact, it is the size that is the main difference, the minute variety

being only about half as large (^ inch long).

Life History.— The life history is practically the same as that of

the larger form. Nysius erica Schilling,

Nature of Work.— The work is the same as that of the tarnished

plant-bug.

Distribution.— This species is especially abundant in the southern

and central parts of the State, though it occurs in all other parts as well.

Food Plants.— The insect is especially destructive to sugar beets

grown for seed. It works on grass and many wild plants and occa-

sionally attacks lemon and orange trees after the cover crop has been

plowed under. Such attacks are forced, due to the destruction of the

native food plants. It has been collected in large numbers on cultivated

flowers.

Control.— Control measures are the same as for the false chinch bug.

THE CHINCH BUG
Blissus Icucopterus Say

Description.— The chinch bug is a very small black and white
insect

J-
inch long. The eggs are about one third as long as the adults,

oval and amber in color. The young vary from yellow and red to the
• color of the adults, depending upon the age.

Life History.— The winter is passed in protected places by the adult
insects. The eggs are laid within the grass sheaths or upon the stems
above or below the ground in the early spring, several hundred being
laid by each female. They hatch in a very short time and the young
begin work immediately, collecting in dense colonies and doing great

damage. They moult four times before reaching maturity. There are

two generations each year. The insects migrate very quickly when food
becomes scarce in any locality.

Nature of Work.— This bug attacks growing grain, often so com-
pletely stunting the crop that it never maturas. An infested field soon
turns yellow and ceases to grow.

Distribution.— The chinch bug was first reported in the San Fran-
cisco Bay region as early as 1885. 122 It has also been reported from the

Sacramento and San Joacpiin valleys and the southern part of Imperial

County. 123 Though present in the State for many years it has not
become a pest and is seldom if ever encountered.

Food Plants.—This insect feeds on barley, oat, wheat, grasses and
corn. The destruction by it has been exceedingly great in the Middle
Slates.

Control. 124—Where this bug has become a serious pest it is very
difficult to control. Burning over the grass lands, the removal of all

grass and weeds around fences, along roads and ditches, the destruction

of corn stalks and the plowing under of stubble and all debris will serve

to kill many of the hibernating adults.

122Bul. No. 17, Bur. Ent. U. S. Dept. Agric, 1885.
121Bul. No. 15, n. s. Bur. Ent. U. S. Dept. Agric, p. 11, 1898.
'"Sanderson, E. D., Insect Pests of Farm, Orchard and Garden, pp. 91-92, 1912.
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When once established in a field of growing grain it is practically

impossible to stop its ravages, but it may be partially kept from migrat-
ing to cornfields by making a dust furrow or a line of coal tar around
the edges of the field, over which the insects are unable to pass. In
the dust furrow the edge next to the field must be steep and covered
with fine dust, which makes it impossible for the bugs to get a foothold
in attempting to ascend the wall. Occasionally a deep hole should be
sunk in the furrow, into which large numbers of the bugs will fall, or

they may be killed in the furrows with a drag or an oil spray.

The application of an oil emulsion to infested corn is claimed to give

some relief if the work is thoroughly done.

Natural Enemies.— A fungous disease attacks the chinch bug dur-
ing wet weather, and while it dors great execution it is not an important
controlling factor.

THE DARK TRIPHLEPS"

Triphleps tristicolor White (Family Anthocoridae)

(Fig. 183)

Description. —This is a very small species, the adults averaging
only about ^ inch in length. The color is jet black with the exception

of the bases and tips of the wings,

which are white. When the wings
are folded there appear to be

three triangular white spots on
the dorsum. The antenna1 and
portions of the legs are also very

light in color.

Life History.— Little is known
relative to the life history of this

species, except that it appears to

be only predaceous upon small in-

sects and mites and is quite abun-

dant throughout the summer. A
closely related species, Triphleps

Fig. 183.—The dark Triphleps, Triphleps . .,: a e ,-, tx/iwiji^
tristicolor White. Adults enlarged four ITISKUOSUS Say, 0± the Middle
times. (Original) States is recorded as sometimes

injurious to plants, but there are as yet no such records of the Cali-

fornia species.

Nature of Work.— The beak is exceedingly sharp and is used to

pierce the prey and extract the juices from the bodies.

Distribution.— This species is widely distributed throughout the

State.

Hosts.— The writer has collected the adults from plants infested

with thrips, plant lice and mites upon which they appear to feed. Of
the plant lice and thrips only the smaller ones become prey, while prac-

tically all stages of the mites are attacked.

'"This species generally replaces the insidious plant-bug, Triphleps insidiosus Say,
which does not appear to occur in this State.

14—136G4
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REDUVIID^ (Family)

KISSING BUGS. PIRATE BUGS OR ASSASSIN BUGS
i Figs. L84-186)

As the common names imply, these hugs are predaceous in habits.

They feed upon many kinds of soft-bodied insects and other animals

and v;n\ greatly in size, but are mostly medium or quite large. The
leys are long, the front pair

often enlarged for grasping
the prey. The head is very

small and the antennae three-

Fig. 184.—The rapacious soldier-bug, 8i-
iiid diadema (Say). The adults are light
buff with darker brown markings. Female
enlarged three times. (Original)

Fig. 185.—The west-
ern blood-sucking cone-
nose, Triatoma protrac-
tus (Uhler). This is

also known as the China
bed-bug and sacred bug.
It sometimes "bites"
humans. The adults are
dull black throughout
and three fourths inch
long. (Original)

jointed. The beak is short, stout, usually curved, three-jointed and very
sharp. Because of their predaeeous habits they are considered bene-

ficial. Occasionally, however, people are bitten, but the bite is little

more severe than the sting of a wasp or honey bee.

THE WESTERN CORSAIR
Rasahus thoracicus St al

(Fig. 186)

Description.— The adults are striking in their appearance, being
rather slender with long legs and antennas and of a uniform yellowish-

brown color. The length averages nearly f inch. The membrane of

the wings is black with a circular yellowish-brown spot in the middle
of each. When the wings are folded these spots overlap and only the

upper one appears like a single spot on the dorsum of the abdomen,
.just behind the middle. This species is one of the ''kissing bugs" and
lives up to that name at every afforded opportunity.

Life History.— The egg-laying habits of the adults and the younger
stages are not known. The adults appear in the early spring and con-
tinue in evidence until winter. They are usually found singly and
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are exceedingly active, feeding upon various soft-bodied insects. When
captured they make a peculiar squeaking noise and are likely to insert

the sharp proboscis into the flesh of

the captor unless care is taken to

prevent it. Occasionally they are

found in beds or may crawl into

clothing and will nearly always bite

in self-defense.

Distribution.— The above species

is common in California and other

Western Slates. It replaces the two-

spotted corsair (Rasahus biguttatus

Say) of the Middle and Eastern

States, according to Mr. E. P. Van
Duzee.

Food.— All stages of the bugs are

predaceous upon other insects and
apparently feed indiscriminately on

such as come in their way. In gen-

eral they are to be considered bene-

ficial, rather than injurious, as they
Fig. 186.—The western corsair, Ra- never attack plants and OIllv OCca-

sahus thoracicus Stal. Adult female, en- • .-, , •, -i

large,! twice. (Original) SUMially bite people.

CAPSID.E (Family)
LEAF-BUGS, FLOWER-BUGS OR PLANT-BUGS

These are usually rather small, elongated or oval bugs of soft tex-

ture. The beak is four-jointed. The wing membranes have one or two

closed cells at the base with no longitudinal veins. They are very

active and among the most common of insects. Nearly all feed upon
the tissues of plants and become serious pests, while a few are carniv-

orous, feeding upon plant lice and other small insects.

THE TARNISHED PLANT-BUG
Lygus pratensis Linnaeus

(Fig. 187)

Description.— The mature bugs vary from pale green to grayish-

brown, marked with yellow, black and sometimes red. The legs are

pale brown or yellow with dark rings. They average \ inch in length.

The young bugs are lighter in color than the adults, without wings or

pronounced markings. All forms are exceedingly common and very

active.

Life History.— The winter is passed in the adult stage, activity and

feeding continuing throughout the entire year in California. In the

early spring the females insert the eggs into the stems and leaves.

partially or entirely beneath the epidermis, by means of an ovipositor.

In the leaves the eggs are usually inserted into the midribs or partially

imbedded in the epidermis between the veins. In the stems they are

buried into the tissues so as to be flush with the surface and not to
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cause ;i swelling as on the leaves. The young begin to feed as soon as

hatched, and. because of their great numbers, are able to do con-

siderable damage. The species is very prolific and active and feeds

upon a Large variety of plants. There are several generations a year.

Nature of Work.— Like other bugs, this insect pierces the tissues

with its beak or proboscis and extracts the juices, causing the plants

to turn yellow and greatly retarding growth, if not stopping it alto-

gether. It is not generally a pest except in dry years, or when its

attacks are confined to a limited range of food plants. Apples are

sometimes punctured in the process of egg-laying, causing dimples to

appear on the fruit. 120

Fig. 1ST.—The tarnished plant-bug, Lijgns pratensis Linn. Various
stages in the development of the insect. Enlarged twice. (Original)

Distribution.— This is one of our most common insects and occurs
in great numbers throughout the entire State.

Food Plants.— This bug feeds on a great many plants. It is espe-
cially abundant in grain or hay fields and attacks alfalfa, barley,
clover, oats, rye, wheat, etc. All vegetable gardens afford a ready
supply of food. It is often destructive to apple, pear and other fruit
1 rees.

Control.—Because of its omnivorous habits and wide distribution,
the tarnished plant-bug seldom becomes a serious pest of any one crop.

For the same reasons, control measures are usually unnecessary. The
presence of the insect need cause no alarm unless it is concentrating its

attacks to a damaging degree on a few cultivated crops. In such
cases contact insecticides, as oil emulsions, soap washes, tobacco sprays,

resin washes, etc.. may be used with deadly effect. These insecticides

should be applied early in the morning and great care taken that they
are not strong enough to injure the foliage of tender plants.

'-"•Jr. Ec. Ent. I, p. 370, 1908.



INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA. 213

THE BLACK PLANT-BUG
Irbisia bracfoycerus Uhler

(Fig. 1SS)

Description.— The adults are rather slender, dark metallic bronze
or black in color with light brown legs. The antennae are as long or

are nearly as long as the body.

The females are about % inch

long and the males only slightly

smaller.

Life History.— The breeding

habits of this species are yet

unknown, but the young are

evidently reared in the grasses

and grainfields, maturing in

May and June. At this time

they often do great damage to

various crops. All nourish-

ment is obtained by sucking
the juices from the hosts. The
winter is passed in the adult

stage.

Nature of Work.— The leaves

of grasses and grains attacked

by this bug first show numer-
ous yellow spots, as shown in

Fig. 188. Soon the whole leaves
-him vpllnw and dip OtTipv F*& ]8N -

— Tl "' black plant-bus. Irbisiaturn yeilOVv ana (lie. Utliei 6racftvcem Uhler. Adults and their work
plants behave in the Same man- on wheat. Slightly enlarged. (Original)

ner and in many cases the discoloration of the tissues is accompanied

by a curling of the leaves.

Distribution. — The black plant-bug is common throughout the

State and has been observed as injurious in a number of localities.
127

Food Plants.—Grass, various weeds, In [lines and many other plants

are native hosts of this insect. It also occasionally attacks such culti-

vated plants as barley, cucumber, lettuce, oats, onion, peach, potato,

radish, rhubarb and wheat.

Control.—In grainfields control measures are difficult, as the bug

feeds quite near the ground. If the growth is not too large a hopper-

dozer might be used with good results, in tr;ick gardens the applica-

tion of a repellent, as hellebore or possibly Bordeaux mixture, may
give good results. The measures as recommended for the tarnished

plant-bug are also applicable for this insect. In all probability, how-

ever, the injuries seldom warrant control measures.

THE LESSER BLACK PLANT-BUG

Irbisia serial us Stal

189)

Description. — This bug greatly resembles the black plant-bug

(Irbisia brachycerus Uhler), to which it is closely related, in color

'"Vosler, E. J., Mo. Bui. Cal. Hort. Com., II, pp. 551-."",:,::, 1913.
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and genera] appearance, but is much smaller and has proportionately

shorter antenna', which are only about two thirds the length of the

body. The length of the

females is aboul -\. inch Long,

the males being somewhat
smaller.

Life History. — The life his-

tory appears to be practically

the same as that of the larger

species (Irbisia brachycerus

Uhler).

Nature of Work. — The
work consists in making yel-

low spots on the foliage,

which may later turn entirely

yellow and die. Fig. 189

shows this work very well.

Distribution.— This species

occurs in the State north of

the Tehachapi and was espe-

cially abundant in the Santa

Clara Valley in May. 1914.

Food Plants. — Grass and
weeds are oatiye hosts, but

barley, oats and wheat are

also at times severely injured,

as was observed in 1914 by
Leroy Childs. lie also noted
the following food plants:

Amsinckia intermedia, man
root, malva, mustard, thistle

and sow-thistle.

Control.- Control measures are the same as for the black plant-bug

and the tarnished plant-bug.

Fig. 189.—The lesser black plant-bug', Irbisia
st ricans Stal. Adults and work on oats. Nat-
ural size. Specimens taken at Stanford Uni-
versity by Leroy Childs. (Original)
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THE PACIFIC PLANT-BUG
Thyrilhis pacificus Uhler

1
1 rhisitr pacificus i Uhler I

|

(Fig. 190)

Description.— The mature bug is grayish-black throughout with
somewhat clouded membrane at the tips of the wings. The head is the
narrowest part of the body, which
gradually widens nearly to the tip

of the abdomen, where it is bluntly

rounded, as shown in Fig. 190. The
antennas are slender and as long as

the body, which averages ,v, inch in

length.

Life History.- This is practically

the same as for the black plant-

bug.

Nature of Wcrk. -Like many of

the plant-bugs, this species causes

a yellow spotting of the leaves, as

shown in Fig. 190. Infested plants

often dry up or become stunted.

Distribution.— This species occurs

throughout the northern and central

parts of the State.

Food Plants.— The grains and
grasses are ordinarily infested, in-

cluding bailey, oats and wheat.

Control.—As the attacks of this

bug are usually spasmodic and of

short duration, control measures are

net likely to be warranted. How-
ever, should a serious invasion occur,

the remedies as rpeommended for the Fi§
- 190.—The Pacific plant-bug, Thy-uk rtmeuies as ictonum iiik u lor uu rUlns pacificus uiiler. Adults and their

black plant-bug and the tarnished work on wheat. Natural size. Speci-
, . i i -, mens taken at Redding by Leroy Clnlds.

plant-bug may be used. (Original)
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COLEOPTERA (Order)

SHEATH-WINGED INSECTS
BEETLES

This is the largest order of insects and contains ahout as many
described species as all the other orders combined. It also comprises

iorty per cent of all the known species in the animal kingdom.

The members are easily recognized by the hard, leathery wing-

covers or elytra, which hide and protect the functional second pair

of wings and the abdomen. All have biting and chewing month-parts

and undergo complete transformations or metamorphoses, there being

four distinct stages in the life cycle. The larva? are more or less

worm-like and all have six functional

legs excepting practically all of the

snout-beetles, or weevils, the larvae of

nearly all of which are legless. The
larva? of the June beetles and others

having a short, thick body are called

grubs. The pupal stage is quiescent.

While most of the beetles feed on
plants, many are decidedly beneficial,

particularly those known as tiger beetles,

predaceous ground beetles and ladybird

beetles, and a great majority seem to

be of no real economic importance.

CARABIDjE (Family)

The members of this family are known
as predaceous ground beetles and are

very numerous. There are five joints to

the tarsi and the hind trochanters are

egg-shaped. The antenna? are inserted

on the side of the head between the base

of the jaws and the eyes. The adults

feed principally by night upon other in-

sects, being decidedly predaceous in their

habits. The larva? are flattened and pro-

tected above with a horny coat. They
live in or on the ground and feed upon other insects. The carabids
are usually considered exceedingly valuable because of the large num-
bers of destructive insects which they devour.

Fig. 191.— The murky ground-
beetle, Harpains caliginosus Fab
Female slightly enlarged. This
insect is usually predaceous upon
other insects and is generally con-
sidered of much value to the
farmer. Occasionally, however
the adults feed quite extensively
upon the fruit of strawberry vines
and are responsible for some dam-
age. (Original)

THE RED CARABID
Amara stupida Leconte

Description.— The beetles are reddish-brown with the elytra slightly

darker than the head and prothorax, which are often decidedly red.

The antenna? and legs are amber. The elytra are strongly carinated.

The average length is \ inch and the width \ inch.

Life History.— Though the life history of this beetle has not been
worked out it is well known that the adults and larva' are efficient pre-
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dators upon man}*- injurious insects. Occasionally, however, the adults

injure berries, but to no great extent, and the farmer can well afford

to allow a slight toll for the very efficient work done in the destruction

of more serious insect pests.

Distribution. — This
beetle occurs throughout

the central part of the

State and is especially

abundant in the Sacra-

mento Valley.

Food Plants.— The fruit

of strawberries is often
attacked by the adults,

which may do serious dam-
age in a very short time.

THE COMMON BLACK
CALOSOMA

Calosoma semilucc Leeonte128

(Fig. 192)

Description. — The
beetles are dull black

throughout and well illus-

trated in Fig 192. The
Length averages about §
inch and the width one

third the length. The larva?

are shiny black with white

areas on the sides and ven-

tral surface. When full-

grown they average 1 inch

in length.

Life History. — The
adults and larvae appear in

February and March and during the spring and summer are often

quite numerous on roads and in the fields, where cutworms and army-
worms abound. Both stages live primarily on the ground and are

exceedingly active, the adults being specially fleet on foot. Their

attacks on other insects are usually vicious and their work often phe-

nomenal in the reduction of caterpillars.

Nature of Work.— The young and adults devour caterpillars, which

they tear to pieces with the strong jaws.

Fig. 192.—The common black Calosoma. Calo-
soina semil&ve Lee. Adults and larva?. Slightly
enlarged. (Original)

12SThere are four other common beneficial species of Calosoma in the State as
follows: Calosoma canceUatum Eseh. (Fig. 193) is about as large as C. semii

Lee, but is more elongate and has a slightly greenish color. It is found in most parts

of the State generally in fields and gardens. Calosoma simplex Lee. is also similar

to C. semilceve Lee, but is smaller and smoother on the back. It is abundant m the

southern San Joaquin and Mojave valleys. Calosoma luxatum simmermanm Lee. is

shorter and rougher than any of the above species and is also wingless. It is found
in the northern part of the State and in the high Sierras. Calosoma scrutator Fab.
is larger than any of the others mentioned, being about 1 inch long. The elytra are
iridescent green with a gold line around the margin. The remainder of the body
is dark metallic blue or purplish. The beetle occurs in the lower Sacramento and at

various places in the San Joaquin Valley.
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Distribution.— This is a very common species in all parts of the

State.

Hosts.—Cutworms and armyworms are the favorite food of this

beetle, but almost any caterpillar may be attacked.

Fig. 193.

—

Calosoma luxa-
tiim simmermanni Lee. at
top, about natural size.
Calosoma cancellatum Esch.
at the bottom, slightly en-
larged. (Original)

Fig. 194. — Calosoma scrutator Fab. Fe-
male, slightly enlarged. (Original)

THE BEET CARRION BEETLE 2 '

Silpha opaca Linnapus (Family Silphidae)

Description. — The beetles are black

with the tip of the abdomen dull red.

They are decidedly flattened and elongate

in shape. The wing covers are very thin

and have a small prominence near the

middle of each. The length is about |
inch. The larvae are shiny black, flat and distinctly segmented.

Life History.— The eggs are laid in dec< mposing plants or animal
1 issues, upon which the young begin to feed as soon as hatched. They
are nocturnal in habits, though they are often seen wandering about
during the day. Occasionally the larvae attack the foliage and roots of
plants. Pupation lakes place in the ground, within three or four
inches of the surface. The winter is passed in the pupal and adult
stages. There is one brood a year.

Nature of Work.— The larva- feed upon the roots and leaves, often
devouring only the epidermis of the latter. They have been reported
as doing serious damage to crops in England. 11 "

'"Chittenden, P. H., Bui. No. •)::. Bur. Ent U. S. Dept. Agric.
"Insi cl Life. Vol. 1. p. I'.".'.). 1 889.

pp. 19-20, i mo::.
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Distribution.— This species occurs to a limited extent in the more
desert parts east of the Sierras in the State.

Food Plants.— The larva3 feed principally upon decayed plants and
carrion, but also attack living plants, including beets (mangels and
sugar), marigolds and grasses.

Control.— Clean culture and thorough cultivation will usually suf-

fice to prevent any serious attacks from this beetle. Fall plowing and
the application of poison sprays are also recommended. Control meas-
ures, however, are doubtfully profitable for this insect.

THE GARDEN CARRION BEETLE
Silpha niiiiD.su Say 131

i Fig. 195)

Description.— The beetles are rather broad and decidedly flat, dull

black with a velvety sheen. The prothorax, head and body are smooth
while the elytra or wing covers are very rough.

The eyes are yellow. The length is slightly more
than h incn and the width about

1

'
,

, ;

inch. The
antennae are short with the apical joints notice-

ably enlarged (Pig. 195). The larvae are shiny

black, flat and distinctly segmented, the body
appearing as if covered with closely joined plates.

They are from _{ to | inch long.

Life History.— The life history is practically

the same as that of the beet carrion beetle (Silpha
nnaca Linn )

Fi - 195.— The gar-oputa uimi.).
den carrion beetle, Sil-

Nature of Work.— The larvae feed principally {$ka?^§ed. *(
e
orig-

upon decomposed vegetable and animal matter, Lnai)

but are thought to attack the roots and foliage of plants, though this

is very uncertain. The adults feed almost entirely upon carrion.

Distribution.— This is a very common beetle throughout the State,

especially in damp localities.

Food Plants.—Various grasses, garden and held crops are said to

be attacked by the larva 1 and adults.

Control.— Control measures are not at all necessary for this insect.

COCCINELLID^E (Family)
LADYBIRD BEETLES

This family of beetles is generally considered one of the most im-

portant and beneficial of all the insects. Only one injurious plant-

feeding species, Epilachna corrupta Muls., is said to have been found

in California, while many other species are particularly noted for

their predaceous habits in feeding upon scale insects (Coccidce) and

the plant lice ( Aph ididce)

.

Eggs.—The egos y,wy considerably with the different members of

the family and are seldom if ever observed. Those most conspicuous

'"Another carrion bettle, Silpha lapponica Host., is very common tn the southern
part of the State. It is much smaller than Sili>h<t ramosa and is easily distinguished
by the fine yellow hair which completely hides the dorsum of the prothorax.
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are the salmon-colored egg masses of the Hippodwrnia spp., which are
laid on ends, not unlike bunches of cigars. Others are deposited singly

upon or underneath individual scale insects, in the egg-masses of mealy
bugs or among plant lice.

Larva'.—The young larvae are exceedingly active and begin to feed
soon after hatching. As the period of growth is short, their ability to

consume food must be great, and we find them unexcelled as predators.
They have rather long, pointed and flattened bodies, well developed
mouth-parts and six legs. The colors are exceedingly variable, the

Fig. 196.—The signet ladybird beetle,
Hippodamia 5-signata Kirby. Greatly
enlarged, i Drawing by Birdnekoff. Mo.
Bui. Cal. Hort. Com.)

Fig. 197.—Leconte's ladybird beetle,
Hippodamia lecontei Muls. Greatly en-
larged. (Drawing by Birdnekoff, Mo.
Bui. Cal. Hort. Com.)

Fig. 198.

—

Hippodamia ambigua Lee,
the unspotted form of Hippodamia
convergens Gun-. Greatly enlarged.
(Drawing by Birdnekoff, Mo. Bui. Cal.
Hort. Com.)

Fig. 199.—The California red lady-
bird beetle, Coccivcllu californica Mann.
Greatly enlarged. (Drawing bv Bird-
nekoff, Mo. Bui. Cal. Hort. Com.)

bodies are hairy, some being covered with long threads of white wax.
Besides the covering, they are protected by offensive secretions and are
not generally preyed upon by insectivorous animals. During their

growth they moult four times and when fully matured seek shelter

to pupate.

Pupce.—The larva 1

, not having a waxy or exceedingly hairy or spiny
covering, usually hang by the tail and pupate with the head downward,
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while many of the covered ones pupate within the larval skins, which
give ample protection. Offensive liquids arc also secreted by the pupae
for protective purposes. Nearly all have the ability to move the body
very rapidly when disturbed.

Adults.—The beetles emerge through slits in the pupal skins and
are exceedingly active, feeding throughout their existence. In size

they vary in this State from -^ to

nearly § inch in length. The color of

Fig-. 2 0.

—

Exochont us calif'cm
Casey. Greatly enlarged. (Drawing
by Birdnekoff, Mo. Bui. Cal. Hort.
Com.)

Fig. 201.

—

Hyperaspis undulata Say.
Greatly enlarged. (Drawing by Bird-
nekoff, Mo. Bui. Cal. Hort Com.)

the larger species is usually showy and of many shades and combina-
tions, but the majority are dull and inconspicuous. The males are

somewhat smaller than the females and sometimes with slightly differ-

ent colorations. The -

winter is passed in \, \^^J {?
hibernation. I n
some species thou-

sands of individual-;

collect in the moun-
tains in great num-
bers, where the win-

ter is spent among
the leaves, rocks and
pine needles, under
the snow. With the

first warm spring Fig. 203.—Hyperaspis spi-

, , / c cuhnota Fall. Greatly en-Weather these larged. < Author's illustration,

emerge from the Mo
-
Bul CaL Hort Com)

winter quarters and migrate to the lower valleys and disperse to give

rise to succeeding summer generations.

The coccinellids differ from the closely related chrysomelids by hav-

ing three instead of four tarsal joints and the antennae enlarged at

the tips.

Fig. 2 02.—The mourning
Hyperaspis, Hyperaspis ma:
rens Lee. Greatly enlarged
(Author's illustration, Mo
Bul. Cal. Hort. Com.)
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THE TWO-STABBED LADYBIRD BEETLE
Chilocorus bivulnerus Mulsant

i Fig. 204)

Description.— The adults arc broadly oval and
The color is shiny black with two round, blood

elytra. The extreme margins

of the prothorax are pale. The
underside of the abdomen is

red. The larva' are very spiny,

dark in color, with a" yellow

transverse band across the

middle.

Distribution.— This is one of

the commoner native ladybird

beetles and is to be found in

almost every part of the State.

Hosts.— The larva1 and adults

are voracious feeders upon the

pernicious or San Jose scale,

Aspidiotus perniciosus Comst.,
the young' of the black scale,

Saisseiia olece (Bern.), mealy
bugs, oyster-shell scale, Lepi-

dosa pin s ulmi (Linn.), Euro-
pean or Italian pear scale,

Epidiaspis piricola (Del Guer-
cio), the European elm scale.

Gossyparia ulmi (Linn.) and
other scale insects.

about jV; inch long,

red spots upon the

FiK- 204.—The two-stabbed ladybird beetle,

Chilocorus bivulnerus Muls. Larvae, pupje and
adults, enlarged slightly more than twice.
(Original >

THE MEALY BUG DESTROYER
< 'ryptolcemua montrouzieri Mulsant

(Figs. 205, 206 A)

Description.— The adults are as large as

the ordinary red ladybird beetle, but de-

cidedly pointed posteriorly. They are

black, with the head, prothorax and pos-

terior ends of the elytra cinnamon red, and
the entire body is covered with fine, light

hair. The larva- are yellow and covered

bu?
i&

dl s
5t^eU" OCr^oS£witJi long filaments of white flocculence

montrouzieri Muls. Greatly en- (Fig. 206 A). The eggs are regularly oval,
larged. (Author's illustration, P.

&
n j i n T1

C. jr. Ent.) very small and lemon yellow. 1 hey are

deposited singly among the eggs of the

mealy bugs and are therefore very difficult to find.

Distribution.— This species was introduced into California by
Albert Kcebele and is redistributed from time to time by the State
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Insectary. It now occurs throughout the mealy-bug infested districts
of the State.

Hosts.— This is by far the most important natural enemy preying
upon the various species of mealy buys, including Pseud&coccus citri,

P. longispinus and P. bakeri. In not a few cases it has done excellent
work in controlling the citrus mealy bug.

Fig. 206.—Larva? of ladybird beetles. A. Cryptolwmus montrousieri Muls. ; B, Seym-
nus bipunctutxs Kugel.

; C, Scymnus guttulaUis Lee. (Author's illustration, p. C.
Jr. Ent.)

THE COMMON BLACK-SPOTTED RED LADYBIRD BEETLE132

Hippodamia oonvergens Guerin

(Figs. 19S, 207)

Description.— This is the most common of all ladybird beetles in

California and is easily distinguished by the red color and the twelve
black spots on the elytra. The head and thorax are black, the latter

with two narrow lateral white margins and a very small median white
spot at the base. The eggs are salmon-colored and deposited in clusters

not unlike bunches of cigars stood on end. The young larvae are nearly
black and exceedingly small with rather long legs. Full-grown larvae

are nearly -| inch long and have several reddish or salmon-colored spots

on the dorsum. The pupae vary from yellow to reddish with black
markings. All stages of the beetle exist throughout the summer months
and may be found almost anywhere.

" 2The common red ladybird beetle formerly known as Hippodamia ambigua Leconte,
is a varietal form of the above species. There are no black spots upon the wing
covers, but the size, shape and other markings are identical with the spotted form.
See Fig. 198.
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Distribution.— This is the common ladybird beetle throughout the

entire Stale. The adults hibernate in great colonies in the high Sierras,

from whence they descend

into the lowlands as soon as

warm weather melts the snow
in the spring.

Hosts. — All stages feed

upon soft-bodied insects, such

as plant lice and scale insects.

The larva' are also, at times.

cannibalistic. The principal

food consists of plant lice,

chief of which are the melon
aphis, Aphis gossypii Glover,

the destructive pea aphis,

Macrosiphum pisi (Kalt.),the

bean aphis, Aphis rumicis
Linn., and the woolly apple
aphis, E > i <> s <> m a lanigera

I llaiism.).

THE VEDALIA
Novius cardinalis (Mulsant)
( Vedalia cardinalis Mulsant)

(Fig. 20S)

Description. — The beetles

Fig. 207. — The common black-spotted red
ladybird beetle, Hippodamia convergens Guer.
Adults, pupte and larvre. Enlarged twice!
(Original

)

in length and oval in shape.
The color pattern is very pro-
nounced and striking, being
red and black, as shown in Fig. 208. In the females red predominates,
while in the males there is more black. Both sexes are covered with

fine, light-colored hair. The larva? are often over -|

inch long and lead-gray in color with reddish sides.

They are usually covered with whitish powder from
the egg-sacs of the cottony cushion scale. The eggs

are a little larger than those of Novius koebclei, but

are the same color and laid in similar places. The
young feed upon the eggs and young scales and do
great execution. The pupal stage is passed in the

-Adult larval skin upon the leaves and limbs of the trees.

Distribution. — The Vedalia is quite common

Fig. 208.-
female of the Ve-
dalia, Novius car-

Drawing, showing throughout the citrus-growing sections of the State.

(After
0l
u
r

s
m

Dept' ** disappears with the host and is constantly being
Agile.)

"*

sent out by the State Insectary. It wras introduced
into California by Albert Koebele of the United States Department
of Agriculture.

Hosts.— It feeds entirely upon the eggs and young of the cottony
cushion scale (Icerya pvrchasi). To this beetle is accredited the salva-

tion of the citrus industry in California, which was threatened with
destruction by the above scale.
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KCEBELE'S LADYBIRD BEETLE
Novius koebelei (Olliff)

( Vedalia kwbeh i Olliff)

(Fig. 209)

Description.— The adults are smaller than those of the Vedalia.
being not longer than £ inch; the males are bright red with dark mark-
ings, as shown in Fig. 209; the females are red with dark head, pro-

thorax, and marginal spot near
the middle of each wing cover.

Roth sexes are covered with fine,

Fig. 209.—Koebele's ladybird beetle. Novius kwbelei Olliff. Larva?, pupa and adults
at left. Enlarged twice. (Author's illustration, P. C. Jr. Ent). Drawing of adull
male at right, greatly enlarged. (Drawing by Birdnekoff, Mo. Bui. Cal. Hort. Com.)

short hairs. The larva? are dark red and about | inch long. The small,

oblong, red eggs are deposited by the females on the egg-sacs of the

host and hatch within a few days. The young immediately enter the

egg-sac and begin feeding upon the eggs and young hatched scales.

They pupate within their larval skins on the trees.

Distribution.— This beetle is found throughout the citrus-growing

sections of the State. It was first introduced by Albert Koebele.

Hosts.— This species feeds on the cottony cushion scale (Icerya pur-

cliasi) and is often more numerous and does greater execution than the

Vedalia, for which it is commonly mistaken.

Lindorus lopanthtis (Blaisdell)

(Rhizobius lopanthw Blaisdell)

(Rliizobius toowoombos Blackburn)

(Fig. 210)

Description.— The beetles are rather broadly-oval in
.
shape and

about I inch long. The color is bright metallic black or bronze. The

head and thorax are reddish-brown with a dark spot at the middle base

of the latter. This species is very often confused with Sen minis >»«>'-

ginicollis, but may readily be distinguished from it by the lustrous

bronze color and the erect hair on the dorsum. The larvre are light-

brown in color with an elongated yellow spot on the middle of the back.

15—13GG4
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Distribution.— This species was introduced into California by

Albert Kcebele and has become generally established in the central

and southern parts of the State.

Hosts.— The larva' and adults of this beetle feed upon red scale

(Chrysomphalus aurantii), yellow scale (Chrysomphalus citrinus), ivy

scale (Aspidiohis hederm), pernicious

or San Jose scale (Aspidiotus per-

niciosus), purple scale (Lepidosaphes

beckii), the citrus mealy bug (Pseudo-

coccus citri) and black scale (Sais-

s< lia oleas).

THE ASHY-GRAY LADYBIRD
BEETLE 1

Olla abdominalis (Say)

{Cycloneda abdominalis Say i

(Fig. 211)

Description.— The beetles have a

yellowish-gray ground color with

many small dark spots on the dorsum. g^^^^^SWS
The body is of average size, being nekoff, Mo. Bui. bai. Hort.

B
Com.)

about | inch long and distinctly broad or almost hemispherical in shape.

The eggs are light orange-yellow

and laid on end in clusters much
the same as those of the Hippo-
d&mia convergens Gruer. The larva 1

vary from -J- to § inch in length,

are dark with yellow spots on the

sides and dorsum. The pupae are

gray with dark spots on the back
and large dark blotches on the

sides and ventral surface.

Distribution. — This species

occurs throughout the State, but
is more abundant in the central

and southern parts, especially in

the coast counties from Santa
Barbara south.

Hosts.— The walnut plant louse is a favorite host of this beetle and
often almost entirely subdued by it. Other lice are also attacked.

Fig. 2 11.—The ashy-gray ladybird
beetle, Olla abdominalis (Say). Male and
female. Enlarged nearly three times.
(Original)

THE STEEL-BLUE LADYBIRD BEETLE
Orciis chalybeus (Boisduval)

(Fig. 212)

Description.— The adult is metallic, steel-blue or green in color,

almost hemispherical in shape and between 1 and f\ inch in diameter.

"'The eyed ladybird beetle, Olla (Cycloneda) oculata Fab., is a dark form of this
species. The adults are broadly rounded, 3-16 inch long and three fourths as wide.
The head is pale ; the pronotum black with pale margins ; the wing covers are black
with a large, irregular red or orange-colored spot near the middle of each. The ventral
surface of the head and thorax and the bases of the legs are black, while the tips
of the legs and the posterior end of the abdomen are pale. Olla plagiata Casey is
also a synonym of Olla abdominalis Say.
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In the male the front tip of the pronotun
hall' of the abdomen in both sexes is dull rec

is yellow. The posterior

The larva is Light yellow
or amber with dark head
and d a r k markings
on the dorsum of the

thorax and abdomen, as

shown in Fig. 212. The
spines are long, forked
and black. The length
when full-grown is

nearly g inch. The pupa
greatly resembles the

larva in color, but is

distinctly wider. The
eggs are elongate with
pointed ends and with
a noticeable projection

of secretion on the

apical end. They are

light yellow and laid in

loose clusters, attached

by one end.

Distribution. — This

species was originally
Fig. 212.—The steel-blue ladybird beetle, Orcus Aie+nhiitprl tlirmiolimit

chalybeus (Boisd.). Larvae, pupae and adults, en- U1SI1 limiea XnroUgnOUT
Iarged three times. Specimens collected at Carpin- £he entire southern Dart
teria by C. W. Beers. (Original) ,. , , .,, , , . .

oi the State, but is now
almost entirely confined to the districts around Carpinteria, in Saul a

Barbara County, where it is well estab-

lished. It was introduced into California

by Albert Koabele.

Hosts.— This beetle feeds upon many
armored coccids, including red s c a 1 e

(Chrysomphalus aurantii), yellow scale

(Chrysomphalus citrinus) , Chrysomphalus
rossi, purple scale (Lepidosaphes beckii),

pernicious or San .lose scale (Aspid/iotus

perniciosits) and blaek scale (Saissetia

olece).

THE STRIPED LADYBIRD BEETLE
Pa in an in in vittigera (Mannerheim)

(Megilla vittigera Mannerheim)

(Fig. 213)

Description. — The beetles vary from
straw or light pink to almost bronze and
have black heads, legs, two black irregular

blotches on the prothorax and three black

longitudinal stripes on the wing covers. They are about j inch long.

Distribution.— The adults hibernate in quite large colonies and are

found in most sections of the Stale, especially in the southern part.

Fig. 213.—The striped lady-
bird beetle, Parcmwmia vitti-

gera (Mann.). Enlarged three
I inns. (Original)
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They seem to prefer damp places and are usually common in sugar

beet fields. At Oxnard, California, the writer found this beetle in

greal numbers.

Hosts.—This species feeds upon root lice, like the beet root aphis

Pemphigus beta ) and other soft-bodied insects.

THE SMALL GRAY LADYBIRD BEETLE
Psyllobora twdata Lcconte

(Fig. 214)

Description.— The adults vary from light cream-color to gray and
are mottled with fine irregular brown spots, giving a salt and pepper

effect. They are oblong and very

small, scarcely exceeding J? inch in

length. The larvae are light gray
or straw-colored and about § inch

long. All stages are exceedingly
active.

Distribution. —This is a native

species common throughout the en-

tire State.

Hosts.— The young and adults

feed upon young coccids and espe-

cially upon mites, and may be

found in great numbers in the

citrus orchards in the southern
part of the State. Mr. Geo. P.

Weidon observed the beetles de-

vouring the red spider in the apple
orchards of Humboldt County.

%
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THE BLACK LADYBIRD BEETLE
Rhizobius centralis Erickson

(Fig. 215)

Description.— The adults are smaller than those of the common red
ladybird beetle, rather oval in shape, black and covered with fine, erect

hairs which give them a grayish appearance.

They are about | inch long. The abdomen is

salmon-colored. The larvae are dark brown
or black and covered with many spines.

Distribution.— This beetle occurs through-

out the entire State where the black scale is

at all common. It was imported by Albert
Kcebele, especially as an enemy of black

scale (tiaissctia olece).

Hosts.— The larvae and adults feed upon
the young and eggs of the black scale (Sais-

setia olcce), the hemispherical scale (Sais-

setia li< misphcerica) , various mealy bugs
(Pseudococcus spp.) and many of the

armored scales.

Scymnus guttulatus Leconte

(Fig. 216)

Description.— The adults are oval-elon-

gate in shape and scarcely i inch in length.

The general color is black,

mottled w i t h reddish-

brown, as shown in Fig.

216. The body is cov-

ered with fine, short
hair. The larva? are about

\ inch long with yellow

bodies, which are entirely

covered with long, white,

cottony filaments. T h e

nymphs remain in the old
larval skins in secluded quarters throughout
the pupal stage.

Distribution.— This is a native species,

occurring throughout the entire State, espe-

cially upon oak trees. It has often been
distributed by the State Insectary.

Hosts.— The larva? and adults work upon various native mealy bugs
as well as upon the citrus mealy bug ( Pseudococcus citri) and the long-

tailed mealy bug (Pseudococcus longispinus) . .

Fig. 216.

—

Scymnus
guttulatus Lee. Adult
female, enlarged five
times. (Author's illus-
tration, P. C. Jr. Ent.

)

Fig. 215.—The black lady-
bird beetle, Rhizobius ventralis
Er. Larva and adult, greatly
enlarged. (Author's illustra-
tion. P. C. Jr. Ent.)
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Fig, 217.- -The mar-
gined Scymnus, Scym-
nus marginicollis Mann.
Adult female, enlarged
ten times,
illustration,
Kill.)

THE MARGINED SCYMNUS
Scymnus marginicollis Mannerheim

(Fig. 217)

Description.— The adults are small dull-black

beetles with reddish prothorax and head. On the

prothorax there i.s a black spot at the base in the

males and which occupies nearly the entire base

in the females. It is less than i inch long ami
distinguished from Lvndovus lopanthus by its dull

color, the latter being shiny.

Distribution.— This is a native species common
throughout the entire State, especially along the

coast.

Hosts. —The beetle feeds upon many species of

aphids and coccids, and is especially destructive to
(Authors the perniciosus or San dose scale in the north ami
P. C. Jr.

Fig. 218.—The cloudy
Scymnus, Scymnus

to the red scale and purple scale in the youth.

THE CLOUDY SCYMNUS
Scymnus nebulostts Leconte

(Fig. 218)

Description. -The beetles are exceedingly small, being less lhan
' inch in length. They are somewhat elongated in shape and vary from
light to dark brown in color, with indistinct dark
markings. The larva 1 are covered with long', white,

cottony filaments.

Distribution. — The cloudy Scymnus occurs

throughout the central and southern parts of the

State.

Hosts.— The writer has collected the larva' of this

species in large numbers in the canyons of Ventura ^largld
8

five' time":

County, where they were feeding upon a small native (After Q«ayie, Cai.

plant louse (Eicliochaitophorns populifoUi Essig).
gIC

'

xp '

Quayle reports it as feeding upon red and purple scale. It also preys

upon various species of mealy bugs, doing effectual work upon the

citrus species (Pscudococcus citri).

THE SMALL BROWN LADYBIRD BEETLE
Scymnus sordidus Horn

(Fig. 219)

Description.— This is a very small light brown beetle, scarcely more
than \ inch long and covered with light-colored pubescence. The eggs

are very minute and deposited in suitable feeding grounds. The larva1

cover themselves with a thick coat of long, white, waxy flocculence and
greatly resemble mealy bugs. Though small they are voracious feeders,

especially upon the smaller species of plant lice and upon young scale

insects. The pupae are formed within the old larval skins.

Distribution.—The beetle occurs throughout the entire State, but
is more abundant in the south.



INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA. 231

Hosts.— This species preys upon mealy bugs, the young of the

armored scales, plant lice, including Aphis gossypii Glover and other

Fig. 219.—The small brown ladybird beetle, Scymnus sordidus Horn.
Larvae at left, enlarged twice; adult female at the right, enlarged ten
times. (.Author's illustration, P. C. Jr. Ent.

)

soft-bodied insects. Large numbers of these ladybird beetles are to

be found in the citrus groves of the southern coast counties.

THE MINUTE BLACK LADYBIRD BEETLE
Stethorus vagans (Blackburn)

(Scymnus v<t<j<niH Blackburn)

(Fig. 220)

Description.— This is one of the smallest species and
is seldom observed by the average orchardist, though

often quite abundant upon the trees. The adults are

shiny black, oblong and scarcely T^ inch long.

Distribution.— This beetle was imported from Aus-

tralia by Geo. Compere and is quite generally distrib-

uted throughout the southern part of the State.

Hosts.—The minute black adults may be easily Fig. 220.—The mi-

observed feeding upon small mites and red spiders, nute black ladybird

They are often abundant in citrus orchards, devour- vagans ' (Biackb.).

ing the citrus red spider (Tetranychus mytUaspidis ^ou^'teen* tifnesf

Riley), the two-spotted mite (TeiranycUus telarius (Author's mustra-

Linn.) and the red spider (Bryobia pratensis Gar- Hor't. com.)

man).
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ELATERID^ (Family)

WIREWORMS, CLICK-BEETLES, SNAP-BEETLES

(Fig. 221)

The booties belonging to this family greatly resemble the buprestids

in general appearance, but may be at once separated from them by
the sharp-pointed posterior angles of the prothorax, the lack of metal-

lic colors and the apparatus on the ventral surface of the prothorax
and mesothorax which enables the beetles to throw themselves con-

siderable distances when lying on the back. This ability to jump
has given rise to the common names "click-beetles" and "snap-
beetles.'-' The larvas are cylindrical and have a hard shiny covering

which is distinctly segmented. They are known everywhere as "wire-
worms. '

'

Fig. 221.—Wireworms, the larvae of click-beetles, in a
potato. Slightly enlarged. (Original)

THE SUGAR-BEET WIREWORM' 4

Limonius californicus (Mannerheim) l85

( Cardiophorus californicus Mannerheim)

(Fig. 222)

Description.— The adults are elongate, light or dark brown, covered
with fine hair and the dorsum is coarsely punctured. The length

averages about § inch, the width one third the length. The eggs are

,::,
.\11 of the information regarding this pest has been taken from Bui. No. 123,

Bur. Bnt., U. S. Dept. Agric, 1914, by J. E. Graf. Mr. Graf also furnished specimens
of the beetles for Illustrative purposes.

1 Di. E. (
'. Van Dyke reports two closely allied species which are also injurious

id sugar heels. Limonius infuscatus Mots, has the same general distribution and is

usually associated with the above, but is often the most injurious, it is especially
common In the interior valleys and the sandy coast river valleys. Limonius canus Lee.
has a similar distribution, but is more restricted to sandy dunes and river banks. It

is also probably less harmful.
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somewhat elliptical, white and exceedingly minute. The larvae

resemble the ordinary wireworms, are subcylindrical, shiny yellowish-

brown with head and ventral surface darker brown. The length

averages about f inch and the diameter 3-25 inch. The pupa'

resemble very much the adults in

and size, but are much lighter in

color until nearly mature.

Life History.— The eggs are

laid in the spring. They are de-

posited in the damp soil within

one and one half inches of the

surface. From twenty-five to

sixty are laid by a single female.

They hatch in from fifteen to

thirty-three days and the larvae

soon begin to feed, continuing to

do so throughout their long life

of about three years. When
vpnrl^ in T->nnntp n <smnll rwol /-pll Fi& 222 -—Adults of the sugar-beet wire-
1(<1U\ TO pupaie a small OVai CeiJ Worm, Limonius caUfornicus Mann. Natural
is constructed USUally within six size. Specimens taken at Compton by J. E.

, _ , £ „ Graf. (Original)
inches ot the surface ot the

ground. The pupal stage requires from twenty-five to thirty-two

days, or about one month. A complete life cycle requires four years.

The adults feed to some extent upon old beet tops and the roots of

beets and other plants, but do little or no damage, while the wire-

worms are very serious pests.

Nature of Work.— The larvae feed upon the roots of the young
plants, cutting off the tap-roots and often working up the stems.

They also attack the sprouting seed of beans and destroy the plants

after they come up. The sugar-beet wireworm is considered the

worst beet and bean pest in the State.

Distribution.— This species is most abundant in the coast belt from
Mendocino County to the southern part of the State. It prefers

sandy river bottom land.

Food Plants.— Graf records the following food plants: alfalfa.

wild aster, beets (sugar and garden), lima beans, chrysanthemum, corn,

dock, Johnson grass, mustard, nettle, pigweed and potato.

Control.— Control measures have not yet been fully worked out,

but Graf has laid down some important methods which will serve to

materially lessen the attacks. They are: (1) plowing in the fall of

the year to destroy pupa? in the dry soil; (2) planting early to give

the beets a good start before the wireworms begin extensive feeding;

(3) clean culture to eliminate shelter for the adults and to expose

them to natural enemies and to compel them to seek shelter elsewhere.

BUPRESTID^E (Family)

METALLIC WOOD-BORERS OR BUPRESTIDS

The buprestids greatly resemble the click beetles (Elaterida >, but

are easily distinguished by their metallic iridescence, finely serrated

antennae, the rigid union of the first two abdominal segments on the
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ventral side and the absence of the power of springing when placed

on the back. The larva' are enlarged near the head and thus resemble
a horseshoe nail. They are wood borers, feeding beneath the bark
oc in the solid wood. The common representative of this family
is the flat-headed apple-tree borer which occurs throughout the State

and country.

THE OAK TWIG-GIRDLER"
Agrilus politus Say

( Fi{ 3)

Description. -The beetle is about [) inch long, one fifth as wide

and the color varies from metallic bronze to purple or green. The
larva is very slender, white or light yellow, distinctly segmented

with the largest segment near
the head. The average length

is about 1 inch.

Life History.— The life his-

tory is not well understood,
but the eggs are probably laid(on the small branches at the

» S axil of a leaf or in a fork, as

& the young 1 a r v a usually

enters at such points. The
burrow is made just beneath
the bark, in the form of a

regular spiral, and completely
girdles the twig, causing that

portion above the spiral to

die. Pupation takes place

near the bottom of the spiral

and tin 1 adults begin to issue

in April. There is evidently
but one brood a year.

Nature of Work.— The first

symptoms appear in the form
of numerous dead twigs throughout the tree. If the bark is removed
at the base of such twigs and a spiral burrow disclosed, it is the work
of this buprestid borer.

Distribution.— The oak twig-girdler is found throughout the State,

specimens having been collected in the southern, middle and northern
parts, wherever the host plaids occur, especially the willow.

Food Plants.—The favorite host is the willow, but the coast live oak
( Quercus agrifolia) is often severely damaged by attacks of the beetle.

Other food plants are California buckeye and hazelnut.

Control.— Pruning out and burning the infested twigs during the

fall and winter of the year has been recommended as an effective

means of controlling this pest.

Natural Enemies.—Mr. Leroy Childs records an undetermined
hymenopterous parasite attacking the larvae.

Fig. 223.—The oak twig-girdler, Agrilus
politus Say. Adult and larv;e, enlarged twice.
Specimens taken at Walnut Creek by Leroy
Childs. (Original)

,3<1Childs, Leroy, Mo. Bui. Cal. Hort. Coin., Ill, pp. 150-155, 1914.
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THE FLAT-HEADED APPLE-TREE BORER
Vhrysobothris fcmorata Fabricius

(Fig. 224)

Description.— The beetles are oblong, flattened and metallic green-
ish-black or grayish in color. On each wing cover there arc three
raised longitudinal lines which are traversed by
two brass-colored depressions, dividing the sur-

face into three nearly equal dark areas. The
under surface is metallic bronze and the feet

green. The females are about | inch long and
the males are slightly smaller and have green
heads. The eggs are yellow, ribbed, with one end
flattened and and are 1-50 inch long. The full-

grown larva' are while or yellow and from
I to

over \ inch long. The anterior portion, just

behind the head, is enormously enlarged and flat-

tened. This character is

responsible for the com-
mon n a ni e, though in

reality the head proper
is very small and easily

distinguished by t h e

black jaws. No legs are

present.. The pupaa are

white or yellowish, as-

suming the colors of the

adults as chey mature.

Life History. - - T h e

eggs are fastened, with a

cement at the flattened

end, under the loos e

scales of the bark, or in

crevices, either singly or

in small groups. After

hatching the small larvae

bore into the sapwood,
upon which they feed.

Young trees may thus he

completely girdled by
their wide, flattened bur-

rows. As they develop,

the larva 1 work into the

older and firmer wood.
When nearly ready to

pupate they work up-

ward to the bark, eating

n e a r 1 y through, and
form a large cell, where
transformation t a k e s

Fig. 224.—The flat-headed apple-tree borer, Chry-
sobothris femorata Fab. Adult at top, larvse in their
burrows in young apple trees at bottom. All enlarged
nearly twice. (Adult original. Larvse, author's illus-

tration, Mo. Bui. Cal. Hort. Com.)

place. The winter is spent in the larval and pupal stages, the adults

beginning to emerge in the early spring to begin egg-laying.
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Nature of Work.— The bases of young trees are often almost
entirely girdled by the burrows of the larvas. Nursery stock should

be closely inspected for such injuries. Older trees are usually

attacked only where wounds, sunburns or dead portions occur. From
these areas, however, the larvae often push their burrows into per-

feetly healthy tissues. Diseolorations of the bark above the burrows
indicate infestation.

Distribution.— This is a very common pest throughout the entire

State and country.

Food Plants.— Many plants are attacked by this beetle, including

apple, apricot, ash, mountain ash, beech, box-elder, cherry, chestnut,

currant, hickory, horse-chestnut, linden, maple, oak, peach, pear,

pecan, plum, prune, raspberry, rose, sycamore and willow. Oak is

apparently the normal food plant.

Control.— The first precaution is to thoroughly inspect all nursery
stock and see that no infested trees are planted. Trees should also

be protected from sunburn and cultivator wounds. A fairly good
wash to prevent the attacks on healthy trees is a solution of soft

soap, reduced to the consistency of paint, to which is added a strong
solution of washing soda. To every 10 or 15 gallons of this mixture
add 1 pint of 25 per cent crude carbolic acid. This should be applied

in the same way as paint in May or June, and again in July or

August. Whitewash applied in the same manner has also proven to

be a very good repellent. The larva? may be dug out with a knife

blade or killed with a crooked wire in their tunnels during the late

fall of the year.

Natural Enemies.— In some localities natural enemies play quite

an important role in the subjugation of this pest. The following

hymenopterous parasites have been reared from the larva 1

: Bracon
charus Riley, C rypt us grallator Say and Labour apical is Cr. 137 Wood-
peckers also destroy considerable numbers of them.

THE WESTERN TWIG-BORER
Apate punctipennis (Leeonte) (Family Bostrychidse)

(A.mphicerus punctipennis Leeonte)

(Figs. 225, 226)

Description.— The beetles are dark brown with feet and other por-

tions of the body clothed with fine yellowish-brown hair. The length
is aboul \ inch and the width T

:

V inch. The head is held at right angles
to and directly beneath the prothorax. The front of the prothorax is

covered with distinct spine-like projections which easily distinguish
this species from other common twig-borers. The wing covers are
coarsely punctured and appear very rough. This species is larger

than the Eastern apple twig-borer, Apate (Amphicerus) bicaudatusS&y.

Life History.— All that is known of the life history is that the
beetles breed in trees and reach maturity in the spring of the year,
when they often become quite numerous.

Nature of Work.— in the case of orchard trees, burrows are made
into the growing twigs, .is shown in Fig. 226. The burrows usually

'"Insi cl Life, III. p. 464, L89Q,
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enter at a bud or in a fork, in which eases gum often exudes to form a
large drop. In not a few r;ises the burrows completely occupy almost
the entire twig, which may be nearly severed from the tree.

Fig-. 225.—The western twig-borer. Apate pnncti-
pennis (Lee.). Adults, enlarged twice. (Author's
illustration, Mo. Bui. Cal. Hort. Com. i

Fig. 226.—Work of the western twig-borer, Apate punctipennis
i Ler.), on apricot twigs. Natural size. (Author's illustration. Mo.
Bui. Cal. Hort. Com.)
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Distribution.'
x— This beetle occurs throughout the central and south-

ern parts of the Stale, having been recorded from Riverside, San Ber-

nardino, Los Angeles, and San Diego counties by II. C. Fall, from San

Joaquin County by Geo. P. Weidon and from Imperial County by

Dr. B. C. Van" Dyke.

Food Plants.— Mesqi lit (Prosopis juliflora) is reported by Van
Dyke as a native host. The beetle has also been reared from apricot,

fig, grape, pear and orange. In most case3 dead and not living wood

was reported infested.139

Control.— Control measures are difficult for such a pest and should

be applied only when injury warrants, which is very rarely the case.

Orchard trees should be kept as healthy as possible, all native trees

serving as breeding places destroyed and infested branches pruned

out and burned.

THE BRANCH AND TWIG-BORER"
Polycaon confertus Leconte14

' (Family Bostrychidaj)

(Fig. 2:>7)

Description.— The beetle is slender, black with brown wing covers

and from | to § inch long. The head is as wide as the prothorax,

w h i c h is noticeably

narrower than the rest

of the body.

Life History.—
According to Dr. E. ('.

Van Dyke, the eggs are

laid in various dead
woods, such as grape,

acacia, certain brush
woods, etc. The larva 1

develop in them, grad-

ually tunneling t h e

wood in all directions,

as is the case with the

powder post beetles,

and the adults emerge
in the early summer.
When the beetles have
once infested the wood
they continue to breed
there for many suc-

ceeding generations, or until all of the nutritious parts have been con-

sumed. When they attack the dead twigs of the grape they cause the

"die back" to extend further and further into healthy tissue, and thus

often do considerable damage.

Pig. 227.—The branch and twig-borer, Poli/caon
confertus Bee. Adult male and female and their work
mi olive twigs. (Anthill's illustration, Mo. Bui. Cal.
I fort. Com.

»

'"Fall, H. C, True. Cal. A, -.id. S.i.. Vlll. p. 134, 1901.
Mo. Bui. Cal. Hint. Com., II, P. 684, 1913.

"•Mo. Bui. Cal. Hurt. Cum.. II. 684, 1913.
"Ah.. Bui. Cal. Hurt. Com.. II, pp. r,N7-.r,N9, 191::.

"'J'iiIycaon stoutii Bee. is much larger ami entirely black. It also occurs generally
throughout the stale anil attacks the almond, eucalyptus, maul nak and coast live oak.
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Nature of Work.— The work of the adults only has proved serious.

The beetles burrow into the branches and small twigs, usually in a

fork or axil. The burrows or tunnels are round, from i to | inch in

diameter and seldom more than an inch long, in living tissues. They
are large enough, however, to weaken or almost completely sever the

twigs. Small trees suffer most by the pruning thus received.

Distribution.— The branch and twig-borer is generally distributed

throughout the State.

Food Plants.— The plants attacked are acacia, almond, apple, apri-

cot, cherry, currant, fig, grape, coast live oak, maul oak, olive, orange,

peach, pear and -prune.

Control.— Control measures are very difficult and from a financial

point of view are. out of the question, as the damage done would not

warrant the cost of adequate remedies.

THE TRICOLORED XYLOPERTHA
Xylopertha saturate (Horn) 142 (Family Bostrychidae)

( siiiiu-i/loii suturale Horn)

(Fig. 228)

Description.— The beetles are nearly cylindrical in shape, about £
inch long; head and abdomen, black; prothorax and posterior half of

wing covers, dark red-

dish-brown, and the an-

tennas, legs and anterior

half of the wins covers,

light amber.

Life History. — The
adults bore into the canes

and smaller twigs. The
larva? also work within

the same hosts and pupate
in the burrows. Adults
usually continue in their

tunnels during the winter
and issue early in the

spring.

Nature of Work. The
larva? work near the

center of grapevine canes

and just beneath the bark
in the twigs of trees. The adults make their burrows, which are about
the size of the lead in a pencil, around the twigs, just under the bark.
The small, round entrance and exit holes give evidence of the presence
of the beetle.

Distribution.— This species was collected in San Diego County,
February, 1914, by Mr. H. A. Weinland. It has been recorded in Los

Angeles County by D. W. Coquillett143 and H. C. Fall144 and in Santa

,4-A uniformly brown species. Xylopertha declive (Lee), is more abundant than
the above. It attacks acacia, California laurel, eucalyptus and oak. Tt also bores
through the lead casings of telephone wires.

'"Insect Life IV, p. 261, 1892.
^Cal. Acad. Sci. VIII, p. 133, 1901.

Fig. 228.—The tricolored Xylopertha, Xylopertha
suturale (Horn). Beetles and their work on acacia.
Slightly enlarged. Specimens collected at San Diego
by H. A. Weinland. (Original)
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Barbara County and the northern part of the State by Dr. Edwin C.

V;m Dyke.

Food Plants.— "Dr. E. C. Van Dyke records const live oak as the

normal host plant, II. A. Weinland found large numbers of acacia trees

infested and D. W. Coquillett bred adults from dead grapevine canes.

Living and dead tissues are attacked.

Control.—Cutting out and burning the infested branches as soon
as the work is observed in January and February is the best means of

control. This i.s to be recommended only for small gardens or parks,

and tiol for woodlands or wild areas.

SCARAB^EID^ (Family)

LEAF-CHAFERS, COCK CHAFERS, JUNE BEETLES, SCAVENGER BEETLES,

TUMBLE BUGS

This is a large family of beetles which vary greatly in size, color

and habits. All are characterized by having the antennae elbowed and
terminating in an enlarged

segmented club, the seg-

ments of which may be
fixed, transverse teeth or

folded together so as to

open and close like the

leaves of a book. The tarsi

are five-jointed. Nearly all

of the adults of the famil-

iar types of the lamellicorn

leaf-chafers, cock chafers

and June beetles feed upon
vegetation and the larva?,

known as "white grubs,"

live underground and feed

upon the roots of plants.

The scavenger beetles or

tumble bugs and dung beetles live upon dung and are of no economic
importance. A few other members, known as skin-beetles, feed upon
decaying animal skins, hoofs, etc.

THE SOCIAL SCARAB^ID
(Jocnonycha socialis Horn

(Fig. 230)

Description.— The beetles are light brown with the prothorax and
head dark amber-brown. Some individuals are dark amber-brown
throughout. The average length is f inch and the width half as much.

Life History.-— The life habits are unknown. In all probability the

larva1 live in the ground and feed upon the roots of plants. The adults

appear in .April and often in sufficient numbers to destroy considerable

foliage. Their attacks are usually of short duration.

Nature of Work.— The leaves or portions thereof are devoured by the

adults.

Fig. 229.—White grubs, the larvae of beetles
belonging to the family Scarabceidas. Natural
size. (Original)
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Distribution.— Large
County, April 14, 1914
missioner. H. C. Fall

records it from San
Diego County. 145

Food Plants.— The
foliage of apricot and
plums was attacked

in Kern County. The
native hosts are un-

known.

Control. — As the

attacks are of short

duration, usually one
application of a poi-

son spray when the

beetles appear will

suffice to save the foli-

age of the trees. Four
pounds of neutral arsen

numbers of the beetles were collected in Kern
by K. S. Knowlton, county horticultural corn-

Fig. 230.—The social scarabseid, Ccenonycha socialis
Horn. Enlarged twice. Specimens collected at Bakers-
field by K. S. Knowlton. (Original)

ate of lead to fifty gallons of water may be used.

THE GRAPEVINE HOPLIA
Hoplia ealUpyge Leconte146

(Fig. 231)

Description.— Tb e adults vary from ^ to § inch in length. The
ground color is light brown, though an occasional specimen is much
darker. On the dorsum are arranged, in mottled effect, light colored
scales, which are easily rubbed off. The ventral surface is covered with
beautiful silvery scales, showing many iridescent colors in bright light.

The whole body is covered with quite long fine white silky hair. The
eggs are pearly white.

Life History.— The life history of this beetle has not been worked
out, but it probably resembles that of the other chafers. The glossy,

white eggs are laid in old pastures. The grubs feed upon the roots

and grow very slowly, requiring from one to two years to become full-

grown. They remain in the larval or pupal stage throughout the winter
and emerge as adult beetles early in the spring and attack many kinds
of vegetation.

Distribution.— This beetle seems to be most abundant in the San
Joaquin Valley, and more particularly in the southern part. It is

also found in the southern part of the State.

Food Plants.— The usual food appears to be the young buds and
older foliage of rose bushes, which often suffer greatly from the attacks.

545Proc. Cal. Acad. Sci., VIII, p. 140, 1901.
:4,;Key to California species of Hoplia :

a. Scales on the dorsum light or grayish b.

Scales on the dorsum brightly colored dispar Lee.
b. Hair short and stiff and longer on the dorsum of prothorax than mi the

elytra c.

Hair rather long and silky and of about the same length over tin- entire
dorsum cullipyge Lee.

c. Hair on elytra exceedingly short and inconspicuous ; little or no hair on
pygidium sackenii Lcc.

Hair on elytra quite abundant ; thick long hair on pygidium pubicollis Lee.

16—13664
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As early as 1893 14T
it was known to do considerable damage to the

buds and leaves of grapevines. Occasionally large areas of vine-

yards are completely

stripped. During the

last two years consid-

erable damage has
been done in the San
Joaquin Valley. It

also feeds upon
greasewood. 148

Control. — The
larval and pupal
forms are found in

the soil, probably in

unplowed pastures
and places around
fences, ditches, etc.

Thorough cultivation

of these places may
not only kill the

young then present,

but will keep the

adults from laying

eggs there. Poison
sprays applied when
the beetles begin to

appear in consider-

able numbers and re-

peated every week
will aid materially in

saving the buds and
foliage. Jarring the

beetles into a suitable receptacle containing oil may also prove effec-

tive, especially if only small areas are badly infested.

*»*
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Distribution.— This species is apparently confined to the Sierra,

foothills of the central and northern parts of the State.

Food Plants.—Rosaceous plants comprise the normal food. Dr. Van
Dyke has observed it to be a serious pest to roses and Geanothus in the

high Sierras.

Control.— Control measures are the same as for Hoplia callipyge Lop.

THE PUBESCENT HOPLIA
Hoplia pubicollis Leconte

(Fig. 232)

Description.—The ground color of the dorsum is light brown and
that of the prothorax and head often darker, but not so dark as in

II. saekenii. Light colored scales are arranged on the elytra to give a

mottled effect. The ventral surface is covered

with silvery scales. This species is distin-

guished from the rest by having compara-
tively long hair on the head and prothorax

and shorter hair on the elytra. The length

varies from | inch to £ inch. It most resem-

bles H. callipyge in size and color and may
be distinguished by the length of hair on the

dorsum of the elytra and prothorax, and by
being more elongated in shape.

Life History.— Adults issue in April and
May and begin feeding, often in great num-
bers, upon the buds, blossoms and leaves.

When disturbed they drop to the ground and
bury themselves. Like most beetles of this

family, they feed principally by night, but
also work in the daytime, especially in cloudy
weather.

Nature of Work.— The buds and blossoms

seem to be preferred and are either entirely

destroyed or the pistils and stamens are de-

voured. The leaves are also eaten and appear
very ragged.

Distribution.— This species is quite abun-
dant in the Sierra foothills, but is also more
or less common in the lower Sacramento and San Joaquin valleys and
in the southern part of the State. It is the most common species in

the State, especially in the lowlands.

Food Plants.—Blackberries, wild and cultivated, are sometimes

seriously injured by this beetle. The writer collected great numbers
of this species in the Yosemite Valley, where they were feeding upon

the flowers of azalea (Rhododendron occidentale) and yarrow (Achillea

millefolium)

.

Control.— Control measures are the same as recommended for

Hoplia callipyge Lee.

Fig. 232.—The pubescent
Hoplia, Hoplia pubicollis Loo.
Adults on blackberry. Nat-
ural size. Specimens taken
at Placerville by J. E. Hass-
ler. (Original)
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SACKEN'S HOPLIA
Hoplia sackenii Leconte

Description.— The ground color of the beetles is a decided brown
with Light scales upon the dorsum, giving a grayish appearance. The
head and prothorax are bluish-black and covered with long, fine whitish

hair. The hair on the elytra is much shorter. The ventral surface is

metallic silver. The average length is | inch.

Life History.— The life history is practically the same as for Hoplia
callipygt Lee.

Distribution.— This species is only distributed throughout the high
Sierras, having been received by the writer from Siskiyou and Placer
counties and reported in the San Joaquin Valley,149 and from San
Diego County. 1

"'"

Food Plants.— The foliage of grape149
is the only recorded food.

Control.— Control measures are the same as for Hoplia callipyge Lee.

THE CALIFORNIA LACHNOSTERNA
Lachnosterna errans Leconte151

(Fig. 233)

Description.— The beetle is rich dark brown above, yellowish-brown
beneath and averages about ^ inch in length. The grub is yellowish-

white with brown head and
black jaws,

fine brown
age length

the width {

mature and

It is covered with
hairs. The aver-

is 1| inches and
inch. Both the

immature forms
greatly resemble the June
beetle, Lachnosterna fusca
(Fro.), of the Eastern States.

Life History.-The life his-

tory of this species has never
been worked out, but is prob-
ably as follows : the insect

hibernates in the adult or
larval stage and adults ap-
pear early in the spring
(April and May), often
swarming in great numbers
around lights and feeding at
night upon the foliage of
trees, and hiding usually
underground during the day.
The females deposit their

eggs in the spring, two or three inches under the surface of the soil.

These hatch into the white grubs, which feed upon the roots of grasses

'"Insect Life, VII, p. 368, 1895.
l80Pall, H. C, Proc. Cal. Acad. Sri., VIII, p. 139, 1901.
Lachnosterna fusca I Fro.) is reported as occurring very rarely in California.

Fig. 233.—The California Lachnosterna, Lach-
nostt rim errans Lee. Adult and grubs, enlarged
one half. (Original)
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and other plants during the remainder of the summer and remain in
the soil in a dormant condition during the first winter and begin to

feed upon the roots again the following spring and summer. They
transform into pupae the fall of the second year. The adults emerge
in September and October. Thus two years are required for the larval

stage and one year for the completion of the adult stage. Mr. J. J.

Davis has found considerable variations in the life history of the
Lachnosterna beetles, and the above may not at all fit the California
species, but it will serve to give a general idea of the development,

Nature of Work.— The larvae destroy the roots of plants under-
ground and the adults feed upon the foliage, usually eating ragged
holes in the leaves.

Distribution.— This species is limited to the middle and northern
parts of the State.

Food Plants.— The grubs have been reported as doing much dam-
age to lawns. They also feed upon the roots of various other grasses.

The adults attack the leaves of fruit trees, ornamentals and native

shrubbery.

Control.— The control of this pest is rather difficult, due to the fact

that the grubs live in the soil and are difficult to kill. Sod lands are

excellent breeding places, and when first plowed should be planted to

some crop which the grubs do not readily attack, as clover and potatoes.

Pad plowing is also reccmmended. In lawns, carbon bisulfid may be

applied with deadly effect to the grubs if the

soil is fairly loose but not too sandy. About
a teaspoonful to every two or three square feet

should be used.

THE MUCK OR CARROT BEETLE
tdgyrus gibhosus DeGeer

(Fig. 234)

Description.— The beetles greatly resemble

the California Lachnosterna, being robust.

dark reddish-brown throughout, but with a

distinct short horn on the front of the head,

which readily separates it from the former.

They average from | to jj
inch in length.

Life History.— The adults begin to appear
early in the spring (April and .May) and are <

common until winter, when they go into hiber- ^^Jtitl^Agy^giblofua
nation. The damage is done by the adults, DeGeer. Adult, enlai

which bury themselves in the ground and eat

off the roots of plants just below the surface. The larvae are white

grubs and live upon the roots of plants in the soil. In general habits

they resemble the common Eastern June beetle, Lachnosterna fused

(Fro.), and appear to be responsible for much damage to crops in

this State.

Nature of Work.— The adults cu1 off the roots of the food plants

beneath the surface of the soil, in much the same manner as cutworms.
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Distribution.— This is a very common beetle throughout the entire

State, but is rare in the San Francisco Bay region.

Food Plants.— The exact status of the feeding habits of the grubs
is so confused with that of the grubs of the June beetles that it is

impossible to give a list of host plants. It is believed, however, that

the roots of grasses and wild plants as well as a great many cultivated

plants are injured. The adults are reported as feeding upon the roots

of carrots, beets, etc., and upon the foliage of oak and elm trees.

Control.— Control measures are the same as for the California

Lachnosterna. Eeal profitable control measures are out of the ques-

tion where large fields are infested.

THE HAIRY PHOBETUS
Phobetus comatus Lecoutc

(Fig. 235)

Description.—The beetles are usually light amber-brown with the

elytra, abdomen and head somewhat darker. The prothorax is very

light yellow with a brown spot on each side. The coxre and femora of the

legs are light, while the tibiae

and tarsi are dusky. The
dorsum of the prothorax is

clothed with short fine yel-

low hairs and the ventral

surface of the entire thorax
is covered with similar hairs,

which are much longer. The
hair on the abdomen and
legs is of the same color, but
not so long or thick. The
antennae are short and small.

The beetles average T% inch

in length and T
5
ff

inch in

width.

Life History.—The adults
Fig. 235. — The hairy Phobetus, Phobetus or*r>PflT» in tnp onrincr f Anril

comatus Lee. Dorsal and ventral views of adults.
SPP e{^ in

,

tUe
n
SP"n? V^Pril

Enlarged one third. Specimens taken at Auburn and May) and feed princi-
by H. H. Bowman. (Original)

pally ^ n jgh^ though some
continue through the day. Those feeding by night bury themselves
in the ground near the bases of the trees during the day. The larval

stage is unknown, but the grubs probably live in the ground and feed

upon the roots of wild grasses and other plants.

Nature of Work.—The beetles devour the leaves. The work of the
larva? is unknown.

Distribution.—Numbers of the beetles were collected in Placer
County, April 27, 1914, by Horticultural Commissioner H. H. Bowman.
Fall152 records it from Catalina Island and from San Diego and Los
Angeles counties and the San Joaquin Valley. It is, therefore, quite

generally distributed throughout the State.

55Fall, TT. C, Proc. Cal. Acad. Sci.. VIII, p. 141, 1901.
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Food Plants.—The foliage of various fruit, trees, including apple,
pear, peach, is devoured by the adults.

Control.— This insect is not likely to do more than occasional dam-
age, when it may be controlled by the application of a poison spray.

THE WHITE-LINED SCARAB^EID

Polyphylla crinita Leconte 10
'

1

(Figs. 236, 237)

Description.— This beetle is familiar to nearly everyone, because of
its abundance, and may be easily recognized by the illustration, Fig.
236. The general color is rich brown.
The dorsum is covered with fine white

scales, which are thickly arranged in defi-

nite areas, so as to appear as white longi-

tudinal lines on the dorsum and as trans-

verse lines on the ventral surface of the

abdomen. The under surface of the head
and thorax and the bases of the legs are

thickly clothed with fine, long, brown
hairs. There are also quite long brown
hairs on the dorsum of the head and pro-

thorax. The length averages about 1 inch.

The grub is very large, cream or white
and clothed with reddish-brown hairs. It

attains a length of nearly 2 inches.

Life History.— The life history of this

beetle is not well known, but probably
differs little from that of the California
Lachnosterna, Lachnosterna errans Lee.
The grubs occasionally attack the roots of
trees, especially in sandy places along the
margins of streams and the seashore.

Nature of Work.— The normal work of the adults and grubs on
native plants has not been observed by the writer, but grubs were found
to entirely cut off the roots of young trees and to eat out small round
holes in the bark, as shown in Fig. 237.

153A closely allied species, Polyphylla decemlineata Say, greatly resembles this
beetle, but lacks the long hairs on the dorsum of the head and prothorax. It is com-
mon throughout the State and most abundant in the southern and eastern parts.

Fig. 236.—The white-lined scara-
bseid, Polyphylla crinita Lee. Adult
male, enlarged twice. (Original)
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Distribution.— Tliis beetle is generally distributed throughout the

State, but is most abundant in tbe northern part.

Fig;. 237.—The larva of the white-lined scarabaeid, Poly-
phylla crinita Lee, and its work upon the roots of a younij
pea.r tree. Slightly reduced. (Original)

Food Plants.— The native food plants are not known to the writer;
however the grubs were noted attacking the roots of young pear trees
to a considerable extent in Nevada County.

Control.— This beetle is rarely injurious, and then not enough so as
to warrant the cost of control measures.
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THE FRUIT-TREE SERICAS

Serica alternata Leconte

Serica anthracina Leconte
K<rica fimbriata Leconte

8i rica mixta Leconte

(Figs. 238, 239)

Description.— The first two species are light amber or brown with
a silvery bloom on the dorsum. Serica alternata Lee. is about ^ inch
long, while *S

T

. fimbriata Lee. the largest of the four, is | inch long.

The manzanita Serica, 8. anthracina, is about { inch long and varies

from light brown to almost black. The last species, 8. mixta Lee, is

dark brown and about the same size as 8. alternata Lee. Pigs. 238 and
239 show the general characters very well.

Fig. 238.

—

Serica alternata Lee. and the nature of its work on
prune leaves. Slightly enlarged. Specimens received from R. S.

Vaiie, Ventura. (Original)

Life History.— In a general way, the life history resembles that of

the California Laehnosterna. The grubs live upon the roots of plants

in the soil. The adults feed largely by nighl and hide during the day.

Nature of Work.— The adults arc leaf-eaters, preferring usually

the tender shoots. Pig. 238 shows the character of their work.
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Distribution. —Serica altcrnata, S. fimbria ta and 8. mixta are com-
mon in the southern part of the State, while the latter is also abundant

in the central part, especially

in the valleys. The manzanita
Serica, 8. anthracina, is con-

fined almost entirely to the

Sierra foothills and higher

altitudes.

Food Plants.— The foliage

of m any cultivated orna-

mental and fruit trees are at-

tacked, including apple, apri-

cot, plum
7

prune, etc. The
manzanita Serica normally
feeds upon manzanita and
black oak.

Control.— Control measures
are very difficult and usually

too expensive for the com-

mercial orchardists. Poison

sprays, applied as soon as the
Fig. 239.—The manzanita Serica, Serica anth- damage is noticed will give

rocino Lee. Adults and their work on manzanita, ,. „
which looks very much like their work on fruit temporary reiiei.
trees. Natural size. Specimens collected at Red-
ding by Leroy Childs. (Original)
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CERAMBYCID^E (Family)

LONG-HORNED BEETLES OR CERAMBYCIDS

This is a large family of very familiar beetles characterized by the
elongated bodies and the slender antenna' which are often longer than
the body. The tarsi are four-jointed. The larva' are wood borers, as

Fig. 240.-—-The California laurel borer, Rosalia funcbris Mots.,
a light blue and black long-horned beetle common throughout the
state. The larva? live in the California laurel. Enlarged twice.
(Original)

are also many of the adults. The members are generally very destruc-

tive and, though primarily forest pests, often do much damage to

orchard and ornamental trees.

THE CALIFORNIA PRIONUS

Prionua califomicus Motschulsky1"

(Fig. 241)

Description.—The beetles are dark brown and quite large, varying
from 1 to 1| inches in length. There are several large, sharp teeth

or spines on the lateral margins of the prothorax. The antenna? are

twelve-jointed. The larvre are exceedingly large, often attaining a

length of 2| inches. They are white or yellowish, with a small reddish

or dark brown head.

Life History.— The complete habits of this species are very imper-

fectly known. The adults do not appear until July and August, the

winter being spent in the larval stage. The larvre begin to appear in

the fall and work in the trunks and roots of the trees, often doing

considerable damage. The running sap usually serves as a means of

161The broad-necked borer, Prionus laticollis Drury, included in the first edition, does
not occur in this State according to Prof. H. C. Fall and Dr. E. C. Van Dyke. All

references to it in California probably refer to the California Prionus.
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finding the burrows in the trunks, but only the dying tree will disclose

the injury to the roots. Pupation takes place in early summer.

Nature of Work.™ The larvae destroy the roots by completely hol-

lowing them out. They also make large burrows in the trunks, from
which the sap may or may not flow. Young trees are often completely

killed by their attacks.

Fil !41,—The California Prionus, Prionus californicua Mots. Adults
enlarged twice. (Original)

Distribution.— This species is widely distributed throughout the
Slate and is exceedingly common.
Food Plants.—The following plants are attacked: apple, black-

berry, chestnut, grape, oak, poplar, prune and black and English
walnut.

Control.—Probably the best method is to dig out the larvae or kill

I hem in the burrows with a wire. Control measures, however, are sel-

dom if ever necessary for this beetle.

THE SPOTTED TREE-BORER
Synaphoeta guewi Leeonte

(Fig. 242.)

Description.— The beetles are bluish-gray with black markings and
spots, as shown in Fig. 242. The dorsum, especially around the mar-
gins of the black areas, are marked with orange-yellow. The antennae
r.re longer than the body and the bases of all the joints except the first

two are light blue. The legs are marked with light blue and black
and spotted with orange and black. The inside of the first three tarsi
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Distribution.— The beetle occurs in the middle and northern Sierra

Mountains.168

Food Plants.— Cultivated gooseberry bushes have been recorded as

hosts, but as the insect is native no doubt wild gooseberry and probably

other related plants are also attacked.

Control.—Cut out and burn the infested canes when the damage
is severe enough to warrant control measures.

THE NAUTICAL BORER
Xylotrechus nauticus Mannerheim

(Figs. 244, 245)

Description.— The beetles are slender with noticeably long legs

and rather short antennae. The color is dark with irregular light

broken bands on the elytra, as shown in Fig. 245. The body is entirely

covered with fine white hair, giving a decidedly grayish appearance.

The average length of the females is about \ inch. The males are

slightly smaller. The larvae are white with brown heads and mandibles.

The body is slightly larger near the head and | inch long. The pupae

are yellow or white and slightly over \ inch long.

Fig. 244.—The nautical borer. Xyloterchus nauticus Mann. Larvae
in burrows in walnut twigs and exit hole near a bud. Natural size.

Specimens received from R. S. Vaile, Ventura. (Original)

Life History.—The winter is passed in the larval stage within the

burrows, where pupation takes place in April and May. The adults

begin to issue the last of April. They are nocturnal and diurnal in

habits. There appears to be but one brood a year.

Nature of Work.—The larva? usually burrow into the tips of the

branches, killing the twigs back for from one to several feet. They also

enter the trunks and larger branches, especially if a tree is at all sickly

'"Fall, H. C, Pine. Cal. Ac-id. Sri., VIII, p. 144, 1901.



INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA. 255

or dying. Eucalyptus logs cut for lumber are sometimes riddled with
burrows made by them.189

Food Plants.—During the spring of 1914 both R. S. Vaile and
R. K. Bishop observed quite extensive attacks to the smaller branches
of the English walnut trees. Coast live oak (Quercus agrifolia), wal-

Fig. 245.—The nautical borer, Xylotrechus nauticus Mann. Larvae, pupae and
adult. Enlarged one and one third times. (Original)

nut and Eucalyptus globulus are recorded as hosts by Dr. P. E. Blais-

dell.169 To these hosts Dr. Van Dyke adds the peach and the author
the black oak. It also attacks madrone.

Control.—Though common, the beetle has not been very serious in

walnut orchards, but should it become so, the destruction of dead trees

and logs, where breeding may continue, and the cutting out of infested

twigs in the spring will probably prove sufficient to lessen serious

injury.

CHRYSOMELIM: (Family)
LEAF-BEETLES OR CHRYSOMELIDS.

The members of this family are known as leaf-beetles because the

larvae and adults feed upon the leaves of plants, and chrysomelids

because of the small size and beautiful golden colors of some of the

species. The tarsi are four-jointed, the antenna3 moderately long and
the legs rather short. Many of the members have the hind femora
greatly enlarged for jumping and are known as flea-beetles. A large

number of species are injurious, though all feed on plants. There art'

many representatives in the State.

THE CALIFORNIA GRAPE ROOT-WORM
Bromius obscurus (Linnaeus)

[Adoxus obscurus (Linnaeus)]

(Chrysomela obscura Linnaeus)

(Figs. 246, 247)

Description.—The beetles are jet black or brown,160 partially cov-

ered with fine whitish hairs, giving them a grayish cast, and i\- inch

long. The head and prothorax are noticeably narrower than the rest

""Insect Life, V, pp. 33-34, 1892; Vol. IV, p. 262, 1891.

""The light-colored form has the wing covers, tibiae and basal half of the antennae

brown, the rest of the body, black. Though only a color variation oi the black form,

it has been known ;is a separate species, Adoxus vitis Fourc.
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about 1-L'o inch long.

Fig. 246. — The California
i worm Brom us ob-

scurus i Linn. t. Adull
times. < A i

tion, Mo. Bui. Cal. Hort. Com. I

of the body. The antenna' and Legs are usually black, but are some-

times brown instead. The eggs are elongated, yellowish-white and
The full-grown larva' are white with brown

heads, { inch long-, and curved towards the

ventral surface in the shape of a crescent.

The pupae are white and slightly larger

than the mature beetles.

Life History.— The eggs are laid early

in the spring, usually in clusters of from
one to twenty-five, in cracks beneath the

bark on the trunks of the vines, anywhere
within six inches above the surface of the

mound. They hatch in from eight to ten

days and the young larvae immediately seek

the roots of the vines. The smaller roots

are often entirely destroyed and large

patches of bark removed from the larger ones. They continue to

feed underground until fall, when they become full-grown, and pass

the winter in small earth-

ern cells, transforming

into pupa- in the spring

and emerging as adults

about two weeks later.

The larva' and pupae

are usually located with-

in a radius of fifteen

inches from the trunks, at

a depth of two feet or

less. The adults begin to

issue about May and feed

upon the foliage. They
begin to lay eggs in June.

There is but one brood a

year.

Nature of Work. -The
, .• i j Fig. 247.—Grape leaf, showing the characteristic
larva1 may entirely ae- work of the California grap worm. Bromius

Stroy the 'young rootlets obscurus .Linn... (Alter Cal. Hon. Com..

or patches of bark on the larger roots. The adults eat very character-

istic long, narrow holes in the leaves, as shown in Fig. 247.

Distribution.— This beetle occurs throughout the northern and cen-

tral parts of the State, being reported as far south as Tulare County.

Food Plants.—Apparently all varieties of grapes are attacked by

this pest. The fireweed (Epilobium angustifolium) is. according to

Dr. Van Dyke, the native host of the beetle. The leaves of Saxifraga

l>i lhil(i
u,] are also attacked.

Control.—Thorough cultivation, close to the bases of the vines,

during the summer and winter will destroy many of the grubs and pupae.

The attacks of the adults may be held in check by repeated applications

of arsenical sprays. Jarring them upon sticky boards or into recep-

tacles containing oil is also recommended.

' c'Rnmig.in, E. J., Mo. Bui. Cal. Hort. Com., II, pp. 585-586, 1913.
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THE BLACK-LEGGED TORTOISE-BEETLE
Cassida nigripes Olivier

(Fig. 248)

Description.— The beetles are golden, but less brilliant than the
golden tortoise beetle. The three black spots on each wing cover are

larger and more conspicuous. The
legs are black. The length averages

fV inch. The larva? are straw-yellow,

with black tipped spines. There is a
dusky mark along each side of the
back, two dark spots just behind the

head, and below these two large black

crescent-shaped spots. The excrement
is extended laterally in long threads
or plates on the anal or faeci-fork over
the back. The pupae are dark brown
with light markings. The spines are

transparently white.

Life History.— In this species the

eggs are laid in rows upon the stems
of the plants, thus differing from mosl

species, which deposit them singly.

This accounts for the many larvae

present upon a plant, and also for the

more apparent injury. The larvae, or

"peddlers," as they are called by
some, feed upon the foliage.

Nature of Work.—The young and adults eat holes in and around
the edges of the leaves.

Distribution.—Tb e

throughout the State

Food Plants.— The foliage of the sweet
potato is apparently the only recorded eco-

nomic host of this species, though its normal
food plant is morning glory.

Control.—Remedies are the same as for the

golden tortoise-beetle.

THE GREEN TORTOISE-BEETLE
Cassida pallidula Bohemau
(Cassida texana Crotch)

(Fig. 249)

Description.— The beetles are of a beautiful

rich green color, with the eyes and apical por-

tions of the antennae black. The average length

is about j\ inch. The larvae are light green
throughout, with black anal forks.

Life History.—The beetles emerge from hibernation early in the

spring and lay eggs, so that the larva? and pupa? are present by the

Fig. 248.—The black-legged tortoise-
beetle, Cassida nigripes Oliv. a and b,
larvae ; c, pupa ; d, adult. Enlarged
three times. (After Riley)

species is distributed

Fig. 240.—The green tor-

toise-beetle, Cassida palli-

dula Boh. Adult, enlarged
three times. (Original)

17—13664
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middle of May and the adults of the first generation issue the last of

May and the first of June.

Nature of Work.—The larva- and adults eat holes in and around
the edges of the leaves.

Distribution.— In the southern part of the State this beetle is quite

common.

Food Plants.— The larvag and adults were observed by D. W.
Coquillett to be feeding upon nightshade (Solaniim xantU).192 They
are likely to be found upon solanaceous plants in the gardens.

Control.— Control measures are not likely to become necessary.
They would be the same as for the golden tortoise-beetle.

THE GOLDEN TORTOISE-BEETLE
Coptoeycla bicolor Fabricius

(Cassida aurichalcea Fabricius)

(Fig. 250) .

Description.—The beetles are known as "gold-bugs" and appear
as drops of burnished gold, but do not have the metallic luster just

alter pupation or when they are dead. The color in either of these

cases is a uniform golden-yellow.

There are three small black spots

on each wing cover, which are

prominent at first, but soon become
very inconspicuous when the golden
luster appears. The eggs are irreg-

ular in form, flat and narrower at

one end, 1-25 inch long, of a dirty

white color and are usually fur-

nished with three spine-like projec-

tions from the posterior margin.
The spines, however, may be en-

tirely wanting. The larva or

"peddler" is dark brown with pale

™„ 0(. n „, ,, .

c
, . , .. dorsum. It carries the anal or

Fig. 250. — The golden tortoise-beetle, „.»,-,.,, ., , ,

Coptoeycla bicolor (Fab.), a, larvte on ia?ci-iork directly over the back,
leaf, natural size; b, larva; c, pupa; d, ^^h i„ ] naA*A with pverpmpntadult; e, egg. b, c and d enlarged three WUlcn IS loaaeu Wltn excrement,
times

;
e, enlarged about ten times. (After nearly concealinsr the body. The

Riley) «
arrangement of the excrement in a

tri-lobed pattern easily distinguishes the larvae of this species from the
others. The pupa is brown with three dark stripes on the prothorax
and similar dark markings on the abdomen. In this stage the anal
Cork, with ifs load of excrement, is held close to the back.

Life History.— The eggs are laid singly upon the food plants in

I he spring by the over-wintering adults, and the larvae are usually
round singly and but few upon a plant. Pupation takes place where
the larva has ceased feeding. There are probably several generations
a year.

Distribution.— This species, though not abundant, is distributed
throughout the State, being more common in the southern part.

" ;-lnsr,l Life IV, p. 202, L891.
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Food Plants.—The foliage of sweet potatoes, bittersweet, morning'
glory and other species of Convolvulus are the common food plants of
this species. Professor C. W. Woodworth records the columbine and
encumber as food plants. 1 " 3 The adults are often taken on citrus and
other trees, but are probably only resting and not feeding upon them.

Control.—Where this beetle is a pest of sweet potatoes it is advis-
able to dip the tops of the young plants when they are set out in a
mixture of arsenate of lead (1 pound to 10 gallons of water) and to

spray the plants afterwards with this mixture, if the beetles appear
after much new growth is made.

THE BLUE MILKWEED BEETLE
Ghrysochus cobaltinus Leconte

(Fig. 251)

Description.—This beetle may be recognized at once by the metallic

bine color which sometimes has a green iridescence. The body is

smooth throughout
and averages
nearly § inch in

length. Fig. 251
shows the shape
and general char-

acters.

Life History.—
The i m mature
stages of this beetle

are not described,

but the larva? prob-
ably feed upon the

roots of plants, as

does a closely re-

lated species
(Ckrysochus a u -

ratus Fab.) .

1C4 The
adults appear in

the spring of the year and feed throughout the summer.

Nature of Work.—The foliage is eaten in much the same manner
as by other leaf-eating beetles.

Distribution.—The blue milkweed beetle is exceedingly common
throughout the entire State.

Food Plants.— All species of milkweeds are the native and normal
food plants, but the beetle occasionally attacks oleander and orchard

trees. Peach trees 1 *55 have been so injured. During the summer of

1914 the writer noted attacks on prune tree.s in the Santa Clara and

Sacramento valleys.

Control.—The injury to fruit trees is so unusual as to make control

measures unnecessary. Poison sprays, applied when the beetles appear,

103Cal. Insects, p. 216, 1913.
'"Insect Life III, p. 349, 1891.
'"Insect Life IIT, p. 163, 1896

Fig. 251.—The blue milkweed beetle, Chrysochus cobaltinus
Lee. Adults, enlarged one and two thirds times. (Original)
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may be used to good advantage If attacks warrant the application of a
remedy.

THE POTATO FLEA-BEETLE
Epitrix cucumeria Harris 106

(Fig. 252)

Description.— The beetles are black with pale yellowish or reddish
legs and antenna'. They measure from Vu to ^ inch in length. When
disturbed they jump very quickly. The eggs are white, elongate, with
finely sculptured .surface and about 1-100 inch long. The larvse are
very small and slender, white, with light brown head and prothoracic
shield.

r

:

V inch long, and the pupae are also white, becoming darker as
they reach maturity. The apex of the abdomen is bifurcate, the forks
being slender, sharp and incurved. The length is ^ inch.

Fig. 252.—The Western flea-beetle, Hcmiglyptus basalts Cr.
Adults and their work on a turnip leaf. Enlarged three times.
(Original)

Life History.— The adults hibernate under leaves, rubbish or in any
sheltered place and appear early in April and May. They begin at
once to feed upon such food plants as are growing at that time, often
completely defoliating them, and the females deposit their minute eggs
singly around the bases of the plants. The larvae begin to hatch in May
and June and live underground, feeding upon the roots and afterwards
transforming into pupa? and adults in the soil. The beetles of the

"'"The Western flea-beetle, Hemiglyptus basalis Cr. is about the same size as this
ies and dark metallic green. It is common in the Sacramento and San Joaquin

id attacks various cruciferous plants including cabbage, mustard, radish and
turnip. The general appearance of the adults and their work is shown in Fig. 252.
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second brood begin to emerge in July and August, when they become
very troublesome to the foliage of plants. They are more numerous
and injurious in dry hot seasons. There are two broods a year.

Nature of Work.—The beetles begin by eating small holes in the
leaves. When very numerous all of the foliage excepting the larger
veins and the midribs may be devoured. Fig. 252 shows well the work
of an average infestation. The larva? cut off the fine roots and some-
times eat small holes in the tubers, causing pimply potatoes, and
burrow into the stalks.

Distribution.— This beetle is quite common throughout the State.

Food Plants, 167—Though commonly found upon solanaceous plants,

the adult of this species is a very general feeder and has been reported
as attacking the following plants: apple, trailing arbutus, ash, bean,
beet, bilberry, cabbage, carrot, celery, wild bird cherry, clover, corn,

cucumber, dogbane, eggplant, elder, ground cherry, holly, honeysuckle,
hop. horse-chestnut, horse-nettle, jimpson weed, lettuce, maple, musk-
melon, nightshade, pepper, petunia, phlox, plantain, potato, sweet
potato, evening primrose, pumpkin, radish, raspberry, rhubarb, St.

John's wort, sarsaparilla, sorrel, spinach, squash, sumach, sunflower,

tobacco, tomato, turnip, Viburnum, violet and watermelon.

Control.—Bordeaux mixture, which is so often used in controlling

fungous diseases of plants, acts in a large degree as a repellent to flea-

beetles. When thus used the 5-5-50 formula is recommended at the

rate of 100 gallons per acre. If the flea-beetles are present in great

numbers, ^ pound of Paris green or 2 pounds of arsenate of lead should
be added to the above formula of the Bordeaux mixture. Clean cul-

ture and the burning of all dead plants and rubbish during the fall of

the year are valuable aids in reducing the over-wintering forms.

Besides devouring the foliage, flea-beetles spread fungous diseases, espe-

cially of potatoes and tomatoes, and this alone makes it very desirable

to use a combination Bordeaux mixture and arsenate of lead, as recom-

mended above, whenever this pest becomes present in potato or tomato
fields in any considerable numbers.

'Johannsen, O. A.; Bui. No. 211, Me. Agrcl. Exp. Sta., pp. 43-44, 1913.
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THE TOBACCO FLEA-BEETLE
Epitrix parvula Fabricius

(Figs. 253, 254)

Description.— Tli e beetles are very small, oval, reddish-brown or

light-brown and about 1-20 inch long. The wing covers are usually

marked with a broad
darker transverse band
across the middle. The
beetles jump very
quickly when dis-

turbed. The larva- are

white with yellowish

head and are about £
inch long.

Life History. — The
adults hibernate in

sheltered places and
emerge to begin feed-

ing about the time the

young tobacco or to-

mato plants are ap-

pearing in the hotbeds.

By July they are plen-

tiful in the fields,

working first upon the

lower and then upon
the upper leaves. The
eggs are laid around
the bases of the plants

and the larvae feed

upon the roots and the

parts of the stalks

underground. It re-

quires about a month
for the first hatched
young to become full-

grown, pupate and
emerge as adults.
There are several

broods a year.

Nature of Work.—The beetles eat small irregular holes in the
leaves of the plants and the larva? destroy the fine roots or eat small
holes in the larger roots and bases of the stalks. Both stages are
usually present when the work is evident.

Distribution.—The beetle is distributed throughout the State.

Food Plants.—The recorded food plants of this species are: almond,
ground cherry, horse-nettle, jimpson weed, orange, poha (Physalts
peruviana), potato, Solatium marginatum, squash, tobacco and tomato.

Control.— Control measures as recommended for the potato flea-

beetle are also applicable for this species. If it is undesirable to use

Fig. 253.—The tobacco flea-beetle, Epitrix parvula
Fab., and its work on Solanum marginatum. Enlarged
four times. (Original)
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Bordeaux mixture, arsenate of lead alone, 4 pounds to 50 gallons of
water, is recommended. If beetles are abundant, dip the plants in this
solution at the time of setting.

Plants should also be set out
in the spring as early as pos-

sible. Seedbeds may easily be
protected by covering them
with cheesecloth.

THE WESTERN POTATO
FLEA-BEETLE Ir'5

Epiiria> subcrinita Leconte16"

(Fig. 255)

Description. — The beetles

are metallic, black or dark-
brown and about TV inch long.

Like other flea-beetles, they
jump quickly when disturbed.

The larvae are slender, white
with brown head and about |
inch long. The pupa? are
white and about as large as

the beetles.

Life History. — According
to A. L. Lovett, 170 who has
published the life history, the adults hi

and April and begin feeding upon such

Fig. 254
parvula. F
inal

)

Fig. 255. — The Western potato flea-beetle,
Epitrix subcrinita Lee. Adults and their work
on potato leaves. Enlarged twice. (Original)

ing the latter part of the same month,
work upon the foliage and deposit eggs

— The tobacco flea-beetle, Epitrix
ib. Adult, greatly enlarged. (Orig-

bernate and appear in March
food plants as are growing at

that time. Cultivated crops
become quickly infested,

even before the young shoots
are through the ground. 171

The eggs are laid in the soil

about the bases of the plants
and hatch in June and July.
The larva 1 feed upon roots

and tubers underground,
while the adults feed usually
upon the under sides of the
leaves, though the upper
surface does not escape their

attacks. Pupa? of the first

generation occur in the
early part of July and the
beetles begin to emerge dur-
These immediately begin to

which give rise to the second

108A common flea-beetle attacking the potato in various parts of the State is Glyp-
tina cerina Lee. It greatly resembles the above species.

1(roWiIson, H. F. and Lovett, A. L., Bien. Crop Pest and Hort. Rept, Ore. Agrcl. Exp
Sta.. p. 163, 1911-1912.

""Coll. Bui. No. 19, Ext. Ser. II, No. 4, Ore. Agrcl. Exp. Sta., L913.
J7IInsect Life, IV, p. 135, 1892.
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generation, the adults of which appear in October. After a short

feeding period these go into hibernation and appear early the next

spring. There are two generations a year.

Nature of Work.—The adults wrork upon the foliage, being gen-

erally more abundant upon the under sides of the leaves. They eat

small circular or irregular holes through the leaves and often attack

the young plants just as they are coming up and do much damage at

11
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hair on the antennae is whitish, while that on the tibiae is light brown.
The adults are about A inch long. The larvae are dark brown or olive
green, with head and tubercles black. They are somewhat flattened
and about j% inch long. The pupae are white or yellow and about the
same length as the adults.

Life History.— The adults hibernate and appear in the spring about
the time the leaf buds begin to open and feed on the foliage upon which

Fig. 257.—The alder flea-beetle, Haltica bimarginata Say.
Adults and the work of the larvae and adults on alder 1

Slightly enlarged. (Original)

the eggs are also laid. The larva 1
, upon hatching, feed on the leaves

and their work, combined with that of the adults, is often so severe as

to nearly defoliate large trees. There are several broods a year.

Nature of Work.— In cases of an average infestation the work is

well illustrated by Fig. 257. AVhere severe infestation occurs all of the

leaf tissues excepting the larger veins are devoured.

Distribution.— This is a very common species throughout the entire

State.
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Food Plants.—Alder and willow are the preferred hosts, but Cot-

tonwood and poplar are also attacked.

Control.—Alder, poplar and willow trees are so often found around
houses and in parks that a few suggestions on control may be welcomed
by many who do not care to see the foliage ruined. The use of arsenate

of lead, 4 pounds to 50 gallons of water, applied with a woodland nozzle

will do much to stop the attacks of both the adult and larval forms.

THE STEEL-BLUE GRAPEVINE FLEA-BEETLE
Haltica carinata Germar17-

(Fig. 258)

Description.—The beetles are metallic bluish or purplish, with
antennas and legs black. The last ventral abdominal segment of the

males has a deep elongated depression, from
which is derived the specific name. The aver-

age length is slightly less than ^ inch.

Life History. — The adults emerge from
hibernating quarters in the early spring and
begin feeding and laying their eggs upon the

vines. The eggs hatch into larvae which work
upon the leaves until fully matured, when they
drop to the ground and pupate beneath the
surface. The adults jump quickly or fly when
disturbed.

Fig. 258.—Adults of what Nature of Work. — The larva- and adults

bhfe ' Krapev'nf to-bS fe
?
d uPon the y?ung buds and leaves, the buds

Haitica carinata Germ., being often entirely devoured and the leaves
taken by the author at Lake 11%. j
Tahoe. Slightly enlarged. SKCieTOnized.
(Original)

Distribution. — This beetle is e o m m o n
throughout the State, being most destructive to vineyards in the

southern part.

Food Plants.— The grape appears to be a favorite host of this

species, but it also attacks various wild plants,173 vegetables and elm.

Control.—Remedies, if necessary, are the same as for the California

grape root-worm, Bromius obscurus (Linn.). Poisoned sprays are

especially recommended for the flea-beetle.

THE STRAWBERRY FLEA-BEETLE
Haltica ignita Illiger174

Description.— The adults are oval-oblong, bright metallic golden or

bronze, with greenish or purplish iridescence. There is a large varia-

tion of colors within the species. The length is from -| to £ inch. The
eggs are subcylindrical, being narrowest at the base, pale yellowish

1T-Dr. G. H. Horn reported this beetle from California, but Prof. H. C. Fall thinks
this an error, for he has never taken it in the State

'"A small blue beetle, determined as this species by the late Charles Fuchs, was
found plentiful feeding upon a small pink-flowered plant (QSnothera sp?) growing
around the edges of Lake Tahoe in July, 1914. There was possibly some confusion
in making the determination.

174This species is very closely related to Haltica carinata Germ, if not the same.
Prof. H. C. Fall doubts very much the existence of either species in California. The
reports probably refer to closely allied native forms.
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and 1-40 inch long and half as wide. They are laid in masses of from
two to twenty or more and are firmly attached to the leaves. The larvae,

when newly hatched, are dirty-yellowish with large heads, but when
mature they are dull yellowish or dark olive-green with black tubercles.

The bodies are quite hairy. The length averages about T
:

v;
inch and

one fifth as wide. The pupa? are pale-orange with light heads and are
clothed with fine short hair. There is a pair of apical hooks at the
posterior end. The length is | inch and the width T\r inch.

Life History.— The eggs are laid in small masses on the leaves as

soon as they appear in April and May. They hatch in about a week
and the larvae begin to feed at first almost exclusively upon the under
sides of the leaves, and later upon the upper surface. They mature
within two weeks and enter the ground for pupation, which requires

a week or ten days. The adults hibernate. There are two or three

broods a year.175

Nature of Work.— The larvae and adults feed usually upon the

leaves, into which are eaten small irregular holes. They often gather
in great numbers and do much damage. The buds of grapevines are

also destroyed by the adults.

Distribution.— This species has been reported at Sacramento, Cal. 175

Food Plants.— The strawberry and grape appear to suffer most from
the attacks of this beetle, but the following plants are also recorded as

hosts: 175 calico bush (Kalmia latifolia), swamp laurel (Kalmia glauca),

lire-weed (ErecMites hieracifoliua) , evening primrose ((Enothera
biennis), Virginia creeper and peach. 17 "

Control.— Control measures are the same as for Unified carinata

Germ.

THE COMMON ASPARAGUS BEETLE
Criocetis asparagi Linnseus

(Fig. 259)

Description.— T he beetles are slightly less than ] inch in length and
very slender. The color is metallic bluish-black with red thorax marked
with black dots. The reddish-yellow or cream-colored wing covers are

marked with black. The eggs are elongate, about ^ bich long, dark

brown or black and stuck to the shoots by one end. The larva' are shiny,

olive-gray with black heads and legs. The pupal stage is passed in the

ground in thin cocoons, the pupae being yellowish in color.

Life History.— The adults hibernate under any protective 1 covering

and appear in the spring, about the time the young asparagus shoots

are coming through the ground. They immediately begin to feed upon

the tender sprouts and to lay their eggs upon them. The eggs hatch in

about a week and the larvae also begin to feed upon the sprouts. The

broods continue to work throughout the summer, eating all parts of the

asparagus plants. About two weeks after hatching the larvae are ready

to pupate. They then leave the plant and work into the soil, where

pupation takes place, and within eight or nine days they emerge as

'"Bui. No. 23, Bur. Ent, U. S. Dept. Agric, pp. 70-71, 1900.

""Gibson, A.: Ent. Cir. No. 2, Canada Dept. Agric, p. 7, 1913.
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adults. The entire life cycle requires about one month and there are

many overlapping generations each year.

Nature of Work.— The young and adults feed upon the tender shoots

and the older seed plants, making holes into or entirely destroying the

former and destroying the foliage of the latter.

Distribution.— In the year 1904 the insect was reported as occurring

;it Bouldin Island. California, In 1906 it was reported to occur in great

numbers at Oakley. 177 It is now likely to be quite widely distributed

throughout the central part of the State.

Food Plant.— So far as known in this State the pest feeds only upon
asparagus, attacking principally the tender shoots, but also working
upon the skin and stems of the older seed plants.

Control.— The control of this beetle is not so difficult as it would
seem, in view of the fact that arsenical sprays cannot be used upon the

tender marketable shoots, because of the poisonous effects to the con-

sumers.
In the spring, when harvesting the shoots, it is advisable to leave

some of them for the beetles to lay their eggs upon, cutting and burning
these before the eggs hatch. Another practice is to keep all the seed-

Fig. 259.—The common asparagus beetle, Crioceris asparagi Linn, a, adult ; b, egg
on leaf ; c, newly hatched larva ; d, full-grown larva ; e, pupa ; f, eggs attached to the
plant, a-e, greatly enlarged; f, slightly reduced. (After Chittenden, U. S. Dept. Agric.)

lings, except a few for traps, cut down. Upon those left the beetles

will collect in great numbers and may be easily killed. In the spring,

or after they are covered with eggs, the plants should be cut down and
burned.
As soon as the crop is harvested the seedlings and feathery plants

should be thoroughly sprayed with arsenical sprays, which will serve
to kill many of the mature beetles hefore they go into winter quarters.

One pound of lead arsenate to 16 gallons of water has given excellent

results.

Dusting air-slaked lime or pyrethrum upon the larva? and spraying
infested plants with kerosene emulsion or tobacco extract and soap
(Black Leaf "40" 1 gallon, whale oil soap, 4 pounds, water 500 gallons)

are exceedingly effective in killing the delicate larva?. Brushing to the

'"Chittenden, F. H., Cir. No. 102, Bur. Ent, U. S. Dept. Agric, p. 4, 1908.
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ground also destroys large numbers of them. Burning old stalks and
rubbish during the winter will eliminate many of the hibernating adults.

Natural Enemies.— The young of the ladybird beetles, Megilla macu-
lata fuscildbris and Ilippodamia convergens, prey upon the young
larva?. In the East the spined soldier-bug (Podisus maculiventris Say)
and the bordered soldier-bug (Stiretrus anchorago Fab.), as well as

certain other insects, also feed upon the larvae.

THE RED AND YELLOW LEAF-BEETLE
Vryptocephalus castaneus Leconte

(Fig. 260)

Description.— The beetles are short and robust, some specimens
being almost cylindrical in shape and j% inch long. They are dull red
with bright yellow longitudinal stripes

on the prothorax and yellow markings
on the head, elytra and under side of

the body. The legs and antennae are

reddish, the latter being very slender

and nearly as long as the body.

Life History.— The life history is

not known. The beetles appear upon
the plants during the early spring,

where they continue to feed through-
out the summer.

Nature of Work.— The adults eat

small holes in the foliage of the host

plants.

Distribution. — The species occurs
throughout the State and is specially

common in the interior valleys.

Food Plants.— The writer has taken
the beetles from the following plants : wild and cultivated blackberries

and roses and wild liquorice. The normal food plant is the willow,

according to Dr. Van Dyke.

Control.—As the beetles drop from the plants if only slightly dis-

turbed, they are easily captured on sheets or upon tanglefoot paper by

jarring. Evening appears to be the best time to do this.

Fig. 260.—The red and yellow leaf-
beetle, Cryptocephalus castaneus Lee.
Adults, enlarged nearly three times.
(Original)
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THE WESTERN TWELVE-SPOTTED CUCUMBER BEETLE
Diabrotica soror Leconte178

(Fig. 261)

Description.— Tli is beetle is easily recognized by its bright green

wing covers, which are spotted with black, as shown in Fig. 261. The
prothorax is green or yellowish, the head, antennas, legs and body black.

The average length of

the females is nearly

| inch; the males are

somewhat smaller.
The eggs are dull yel-

low, elongated, with
one end slightly
larger, finely sculp-

tured surface and
about 1-38 inch long.

The larvas are white
with yellowish o r

brownish head and
about 1 inch long
when full-grown. The
pupa1 are white or

yellowish until nearly
ready to transform
into adults, when they
gradually assume the

color of the latter.

Life History. 1 *" —
Many of the adults

hibernate and begin

feeding early in the

spring, when egg-lay-

ing begins (March to

May). The eggs are

laid singly or in

masses of from four
or five to fifty about the bases of food plants, from £ to | inch below
the surface of the ground. The larva; feed upon the roots. When full-

grown they form earthen pupal cells near the surface of the ground,
where pupation takes place, and in about two weeks the adults emerge.
There are probably at least two broods a year.

"8Key to California species of Diabrotica.
a. Wing covers or elytra green with black spots 1>.

Wing covers or elytra light yellow with three black longitudinal stripes
trivittata Mann.

b. Under side of body light yellowish or greenish, at least portions of legs and
antennae light o.

Body, legs and antennae black throughout soror Lea
C. Black spots on elytra pronounced and fairly constant; first 3 articles of

antennae and bases of femora light ; remainder black 12-punctata Oliv.' 7"

Black spots on elytra indistinct, exceedingly variable or often entirely
obliterated, entire legs and antennae yellow, green or light brown

12-punctata tenella Lee.
7 This species does not occur in this State, according to Dr. Van Dyke. All records

regarding it refer to other species.
'••Chittenden, F, IT., Bui. No. 82, Pt. VI, Bur. Ent. U. S. Dept. Agric ., pp. 71-7.r>, 1010.

Fig. 261.—The Western twelve-spotted cucumber beetle,
Diabrotica soror Lee. Adults and their work on watermelon
leaf. Slightly enlarged. (Original)
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Nature of Work.— The adults are leaf eaters and their work is easily
recognized by the fact that the beetles are usually to be found where the
damage is done. Occasionally only the epidermis of the leaves is

devoured, but more often holes are eaten through and irregular portions
around the edges or the entire leaves are devoured. Buds and open
flowers are also injured in the same manner. The work of the larva?

is more difficult to ascertain and requires a close examination of the
roots of dead or dying plants to find the grubs at work. They eat the
roots from the outside and do not bore into them, as does the Eastern
species (Z>. 12-punctata). 180

Distribution.— This is an exceedingly common beetle throughout the
entire State.

Food Plants.— This species is a very general feeder, the adults
having been observed eating the foliage of the following plants: alfalfa,

bean, clover, beets, citron, cucumbers, cabbage, squash, muskmelon,
watermelon, corn, peas, peanut, potato, spinach, lettuce, lemon, mustard,
apricot, orange, prune, weeds and many other plants. The buds and
flowers of the rose, chrysanthemum, daisy, aster, zinnia and other orna-
mentals are also often seriously injured or entirely destroyed. The
larvae also work upon the roots of many plants and have been observed
upon the following : peanut, pea, alfalfa and beet. Nearly every year
the beetle has proven to be quite a serious pest in one or more localities

in the State.

Control.—When necessary, control measures must be applied with
promptness and thoroughness to prevent loss. Arsenate of lead (neu-

tral preferred, because it does not burn foliage) at the rate of from 6

to 10 pounds to 100 gallons of water and a combination spray of

arsenate of lead and Bordeaux mixture (6 pounds of arsenate of lead

to 100 gallons of Bordeaux mixture) have each given good results, as

reported by H. O. Marsh. 181

Natural Enemies.— The two common natural enemies of this beetle

are the tachina fly, Celatoria diabroticm Shim., 182 the maggots of

which live within and destroy the adult beetles, and a spider, Xysticus

gulosus Keys. 183

THE TWELVE-SPOTTED CUCUMBER BEETLE OR SOUTHERN
CORN ROOT-WORM

Diabrotica 12-punctata Olivier184

(Fig. 262)

Description. — The adults of this species greatly resemble the

Western species (D. soror), but are somewhat larger, a little paler green

in color, with the twelve black spots on the elytra distinctly separated

and seldom run together, as often occurs in the markings of the latter.

The head is black and the body light green or yellow. The first three

joints of the antenna? and the bases of the femora are yellow, the

remainder being very dark or black. The eggs are pale yellow, oval,

""Chittenden. F. H., Bui No. 82. Pt. VI. Bur. Ent. U. S. Dept. Agric., pp. 71-75, 1910.
ls'Bul. No. 82, Pt. VI. U. S. Dept. Agric, pp. 81-82, 1910.
182Coquillett, D. W., Insect Life II, pp. 233-236, 1890.
,s:,Coquillett, D. W., Insect Life II, p. 74, 1889.
'"This species does not occur in the State, according to Dr. Van Dyke.
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with finely sculptured surface and about 1-40 inch long.186 The larvae

are white or pale-yellow with brown head and the tip of tail gray.

When full-grown they are from 1 to H inches long. The pupae are

first white, becoming- dark as they mature.

Life History.— in general the life history of this species is the same
as that of D. soror. The adults hibernate, emerge in the spring and
begin egg-laying in March, April and May. The eggs are deposited in

small masses about the bases of the food plants,

just under the surface of the soil, and hatch
within a week or ten days. The larvae feed upon
roots, boring tunnels into them, and become full-

grown in about one month. The pupal cells are

made near the surface of the ground and within
about two w^eeks the adults emerge. There are

at least two broods a year, with an indication of

a third.

Nature of Work.— The adults feed upon foli-

age, buds and flowers of many plants, riddling

them with holes and producing sickly, ragged
and unsightly plants. As the larvae tunnel into

the roots or bases of plants under the ground,
the injuries are less easy to locate.

Food Plants.—While this beetle is an omniv-
orous feeder, certain plants are apparently pre-

ferred and the damage becomes almost certain

ive- year after year. In the Southern States the
spotted cucumber beetle, larva? do much damage to corn crops and there

on".
'
Adult" greatly en- the insect is known as the Southern corn root-

larged. (Original) worm. They also work similarly upon the roots

of Johnson grass, wheat, rye, millet, oat, Budbeckia, bulrush, pigweed
and jimpson weed. In the Northern States many other plants, like

alfalfa, beans, muskmelon, watermelon, cucumber, squash, pumpkins,
umbrella plant, etc., are more seriously injured. Nearly all vegetables,
forage crops and weeds are also attacked, while many kinds of fruit

and wild trees are not exempt.

Distribution.— This species is generally distributed throughout the
United States, but is replaced in California by the Western forms,
Diabrotica soror Leconte and Diabrotica 12-punctata tenella (Leconte).

Control.— Poisoned sprays as recommended for D. soror should also
be used for this species. Where special crops, like corn, cucumbers and
beans, are regularly attacked it may be advisable to plant as a rotation
a crop less subject to the ravages of the beetle. Thorough cultivation
is said to be helpful in reducing or preventing heavy infestations, as it

destroys many of the pupae and larvae.

185Sanderson, E. D., Ins. Pests of Farm, Garden and Orchard, p. 160, 1912.
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THE OBSCURE TWELVE-SPOTTED CUCUMBER BEETLE
Diabrotica 12-punctata tenella (Leconte)

(Diabrotica tenella Leconte) 180

(Fig. 263)

Description.— In size and shape this beetle greatly resembles the

twelve-spotted cucumber beetle, but is easily recognized by the dark

green wing covers, which are marked with

very small or obscure black spots. In some

species only a few faint spots show, while in

others no spots at all appear. The prothorax

is greenish or bright yellow, the head dark

green or black, the body yellow and the legs

and antennae yellowish green or brownish.

The eggs, larvae and pupae, though unde-

seribed, probably vary little from those of

D. 12-punctata.

Life History.— The life history is practi-

cally the same as for D. 12-punctata.

Nature of Work.— The nature of the work
is the same as that of the other species of

Diabrotica.

Food Plants.—Like the two previous spe- twelve-spotted cucumber
,!•• i^n -i i i» i beetle, Diabrotica 12-punctata

cies, this is a general feeder and may be found tenella Lee. Adult, greatly

upon almost any of the crops, including enlarged. (Original)

alfalfa, barley, corn, cucumber, pea, squash, mnskmelon, watermelon,
sorghum, potatoes, weeds and fruit trees.

Distribution.— This beetle occurs only in the southeastern part of

the State, having been taken most frequently in Imperial County.
Control.— Control measures as recommended for D. soror and D.

12-punctata should be employed in controlling this beetle if remedies

prove necessary.

263. The obscure

THE WESTERN STRIPED CUCUMBER BEETLE

Diabrotica trivittata Mannerheim

(Fig. 264)

Description.—As seen by the illustration (Fig. 264), this beetle is

entirely different in general appearance from the previously described

species of Diabrotica. The adults are of the same general shape, but

slightly larger, being about f inch in length. The elytra are pale yel-

lowish with three black longitudinal stripes, as shown. The pro-

thorax is yellow, as are also the bases of the femora of the legs

and the basal half of the first antennal article. The body is shiny

black. This form is closely related to the Eastern striped encumber

beetle (D. vittata Fab.), but does not, appear to be quite as destruc-

tive.
187

Life History.— The adults hibernate or feed largely through the

winter, especially in the southern part of the State, where they remain

180Townsend, C. H., Insect Life, V, p. 39, 1892.
. nr

"'Chittenden, F. H., Bui. No. 82, Pt. VI. Bur. Ent., U. S. Dept. Agric, p. 75. 1910.

18—13664
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inactive only on cold clays. During the early spring months (March
and April) egg-laying begins much as in the case of the other species

of Diabroiica—the eggs being deposited under the surface of the soil

about the base of the food plants. The larvae work upon the roots

underground while the adults feed upon the

huds, flowers, young fruits and foliage above
ground. There are evidently two broods a year.

Nature of Work.— The nature of the work of

the striped species is practically the same as that

of the preceding species.

Distribution.— This beetle is generally dis-

tributed throughout the entire State, being quite

abundant in many localities, in the northern as

well as the southern parts.

Food Plants.— The following plants are at-

tacked by the beetle : almond, apple, apricot,

bean, beet, cucumber, muskmelon, pea, prune,
pumpkin, squash and watermelon. Many other
plants are also attacked.

Control
for D. soror and D. 12-punctata should be used in combating this

species also.

Fig. 264.—The Western
striped cucumber beetle,
Diabrotica trivittata Mann.
A.dult srreatlv enlarged.

Control measures as recommended (Original)

THE GREEN DOCK BEETLE
(Idstroidea cyanea Melsheimer
(Gastroidca cwsia Rogers)

(Fig. 265)

Description.— The beetles are metallic green or bluish above and
black beneath. The legs and antennae are also black. The length of

the females averages about i\ inch and the width £ inch. The males
are slightly smaller. The eggs are bright yellow or orange, regularly
oblong, T\r inch long and laid in clusters of from three to fifty or even
more. The first hatched larvae are dull-green with body tubercles and
beads black. The mature forms are black and attain } inch in length.

The pupae are bright yellow at tirst, becoming darker with age.

Life History.— The adults hibernate and emerge in great numbers
in March and April. They feed extensively before egg laying, which
begins about the first of April. The eggs are laid in masses, usually
upon the host or upon nearby plants, and hatch in a few days. The
larvae begin at once to feed upon the foliage and mature in two or

three weeks. Pupation takes place in the soil and requires but two or

three weeks. There appears to be but one large brood a year, though
the shortness of it would indicate at least a second small brood.

Nature of Work.— The larva1 and adults feed upon the leaves of

the host plants, eating around the edges or making irregular holes

throughout or even devouring all of the foliage.

Distribution.— This beetle is a very common insect throughout the
State.
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Food Plants.— The native food plants are the wild dock and canaigre
ijiumex spp.), but rhubarb is often severely attacked. Grape vines also

become occasionally infested. Rhubarb is the only plant on which treat-

ment is worth considering.

Control.—The adults are easily shaken upon sticky shields or into

oily receptacles. Neutral lead arsenate sprays should be applied when
the eggs begin hatching, to kill

the first larvae. Paris green

and lime may also be dusted on
at this time, but no poison

spray should be applied to

vegetable crops just ready for

market, as it would not pay at

that time anyway, aside from
the danger of the poison to

consumers.

Natural Enemies. — Two
parasites have been reported as

attacking this beetle in the

Eastern States : Bracon gas-

troidew Ashm. 188 and Perilitus

gastrophysce Ashm. 189

THE GRAY LEAF-BEETLE' 10

Qlyptosceli8 longior Leconte

(Fig. 266)
Fig. 265.—The green deck beetle, Gas-

troidea cyanea Melsh. Adults and mass of
eggs on a dock leaf, portions of which have
been removed by the beetles. Natural size.

I i (riginal

)

Description.—The beetles
are covered with fine white
scales, giving them a grayish

color. When these scales are removed the dorsum appears metallic

bronze. The ventral surface and eyes are dark-brown ; the legs and

antenna' are light brown. The length

varies from ^ inch to fV inch.

Life History.—The life history of

this beetle has not been worked out

in California. The adults hibernate

and emerge early in the spring and

often do considerable damage to the

young foliage of fruit trees in the

mountainous districts.

Nature of Work.— The adults eai

holes in the leaves and devour much
of the foliage of the trees.

Distribution.— This species occurs in the central and northern pails

of the State and appears to be most abundant in the Sierra foothill

districts.

Fig. 266.—The gray leaf-beetle, Glyp-
toscelis longior Leconte. Adults, en-
larged three times. (Original)

188Insect Life, II, p. 348, 1890.
186Insect Life, III, p. 57, 1891. . , . .

I90A small green and bronze beetle, Colaspidea varicolor (v., is common throughout

the State and sometimes attacks fruil tiers. Pear and < 'eanol ft its are known host

Plants. (Fig. 267)
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Food Plants.—According to Dr. E. ( !. Van
mally feeds upon incense cedar and oilier coni-

fers. During the spring of 1014 Mr. 1). P.
Norton, county horticultural commissioner,
found it feeding upon the foliage of pear trees

in Nevada County.

Control. — Only very rarely will control

measures be found necessary. Jarring the
beetles in sheets in the early morning or late

evening and destroying them, and the applica-
tion of poison sprays will serve to check spas-
modic infestations, especially upon young
I S.

Dyke, this species nor

Fig. 267.

—

Colaspidea vari-
color Cr., a small green and
bronze beetle, sometimes at-
tacking the foliage of fruit
i ree's. Enlarged twice. < I >rig-

inal )

THE STRIPED DATURA BEETLE
Latin nigrovittata Guerin1*1

(Fig. 268)

Description.— The beetles are often confused with the Western
striped cucumber beetle. They are larger, being T\ inch long and con-
siderably darker in color. The elytra are dusky yellow with three

longitudinal black stripes. The pro-

thorax is constricted at the middle
with a wide transverse black band
in the center, occupying nearly the
entire dorsum. The head, antenna?,

legs and body are black. The larva'

are yellowish or olive-green with a

few dark markings and are covered
with excrement.

Life History.—The adults hiber-

nate and emerge to begin egg-laying

in the spring. The eggs are laid in

masses of from four to eight on the

undersides of the leaves. 192 The
larva' and adults feed upon the foli-

age. The former secrete a thick,

sticky liquid over the body, to which
excrement and other waste material

adhere. Pupation takes place in the
Fig. 268.—The striped datura beetle, ornnnrlLema nigrovittata Guer. Adult, greatly & 1UU11LI «

enlarged.
<
Original

i Nature of Work.-The adults and
larvae feed upon the leaves and flowers, eating holes in them or devour-
ing them entirely.

Distribution.— This is a common beetle throughout the entire State,

but especially abundant in the central and southern parts.

Food Plants.— The following food plants have been recorded as

hosts102 : Tolguacha or jimpson weed (Datura meteloides) and other

''"Prof. H. C. Fall considers this species identical with the Eastern form. Lema
trilineata Oliv., his conclusions being based upon personal investigations and those of
F. C. Bowditch.

'"Blaisdell, F. E., Insecl Life, V, p. 35, L892.
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species of Datura, Burgmansia, Oestrum aurantiacum and garden and
ornamental plants.

Control.—A poison spray composed of 6 to 10 pounds of neutral
arsenate of lead to 100 gallons of water is effective if thoroughly and
repeatedly applied. Clean culture with special regard to eliminating
non-cultivated host plants is very important.

Natural Enemy.—Dr. F. B. Blaisdell192 reports the rapacious soldier-

bug, Sinea diadema Fab. as predaceous upon the larvae of the beetle.

THE TWO-STRIPED LEAF-BEETLE
Litpe nulls bivittatus Leconte

(Fig. 269)

Description.— The beetle is slightly smaller than the Western striped
cucumber beetle. Diabrotica trivittata Mann., for which it is often
mistaken. The head, thorax,

antennae and legs are light

amber yellow ; the eyes, abdo-

men and elytra are black, the

latter having two wide longi-

tudinal yellow stripes and a

narrow yellow margin, as shown
in Fig. 269. It averages T% inch
in length.

Life History. — The life his-

tory of this beetle is unknown.
The adults appear early in the

spring and are often abundant
in the orchards and in the

flowers of the buckeye through-
out the spring and early summer
months.

Nature of Work.— The adults
eat irregular holes in the leaves.

Distribution.— The two-striped leaf-beetle is quite common through-
out the State.

Food Plants.— The California buckeye is one of the normal food
plants, but the beetle also frequently attacks the foliage of almond,
apricot and prune trees.

Control.—Though this insect is often quite abundant, it has never
proven to be serious enough to warrant the cost of control measures.

Fig. 2f>0.—The two-striped leaf-beetle, Lupe-
rodes bivittatus Lee. Adult, greatly enlarged.
(Original)

THE WESTERN BEET LEAF-BEETLE
Mono.ria consputa Leconte

(Fig. 2 70)

Description.— The adults are pale yellowish-brown, perfectly plain

or with irregular dark markings on the dorsum. They are about
(

1

;

inch long. Descriptions or specimens of the immature stages were not

available.

2Blaisdell, F. E., Insect Life, V, p. 35, 1892.
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Life History. — The adults are abundant late in the summer in

August and September, when they often do considerable damage.
These are evidenly of the second brood, some of

which hibernate and lay eggs in the spring. The
first spring brood does not appear to cause much
damage.

Nature of Work.— The larva- and adults eat holes

X in the foliage of the older plants and completely

destroy the young ones.

Distribution. — The insect is probably distributed

throughout the entire State. 1 "3

Food Plants.— Garden and sugar beets are the only
recorded hosts,

11 ' 4 but undoubtedly other crops are also

attacked.

Control.— Control measures are the same as for the

sugar-beet leaf-beetle, Monoxia puncticollis Say.

Kif?. 270. — The
Western beet leaf-
beetle, Monoxia
consputa Lee.
Adult, greatly en-
larged. (After
Chittenden, U. S.
Dept. Agric.)

THE SUGAR-BEET LEAF-BEETLE 11'

Monoxia puncticollis Say

( Fig. 1 )

Description.— The color and markings of the adults are variable, but
the dorsum is usually dull yellowish-brown with two dark longitudinal

stripes on each wing cover. These stripes may be entirely wanting
in some, there appearing but a narrow yellowish line around the edges

Vig. 271.—The sugar-beet leaf-beetle, Monoxia puncticollis Say.
a, adult; b, eggs; c and d, larvae. All greatly enlarged. (After
Chittenden, U. S. Dept. Agric.)

of the wing covers. The color beneath is brown. There are a number
of color phases in the adult stage. The length varies from ^ to

;

'

{
inch.

The eggs are broadly oval with surface minutely sculptured, at first

light orange-colored turning to brown or dull grayish with age, about
0.082 inch long and 0.024 inch wide. The larvae are dark olive-brown

""Chittenden, P. H., Bui. No. 43, Bur. Ent. U. S. Dept. Agric., pp. 11-12, 1903.
\V,„,(lworth, C. W., Cal. Insects, p. 223, 1913.

'"Chittenden, F. H., Bui. No. 43. Bur. Ent. U. S. Dept. Agric, p. 11, 1903.
'"Chittenden, F. H., Bui. No. 43, Bur. Ent. U. S. Dept. Agric, pp. 9-11, 1903.
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>

with dark brown heads and cervical shields, white anal segments
and white or yellowish tubercles arranged in transverse rows on the
dorsum. Each tubercle bears one or more short, stout spines. The
length varies from $ to \ inch.

Life History.—The hibernating adults appear in the spring and
begin to deposit their eggs in clusters upon the undersides of the leaves
of the young beets or earlier upon the leaves of seed beets. The eggs
hatch in about a week and the larva? feed upon the leaves, becoming
fully grown in from one and one-half to two weeks. Pupation takes
place in the ground, within a few inches of the surface. Adults also
work upon the foliage and often congregate in such great numbers as
to do much damage. There are two broods a year.

Nature of Work.— The larvae and adults eat holes in the foliage.
If occurring in large numbers, the leaves are completely skeletonized
and the plants shrivel and die.

Distribution.—According to Dr. Van Dyke, this beetle occurs in the
maritime portions of the State, being generally found on the salt

marshes.

Food Plants.— The foliage of sugar beets, Dondia americana, D.
depressa, Russian thistle and Atriplex argentea are attacked. The
a triplex is the normal food plant.

Control.— Liberal applications of poison sprays as recommended for

the potato flea-beetle {Epitrix cucumeris Harris) should be used to

control this beetle. A few scattering beets allowed to grow through the

winter act as trap crops and may be either heavily poisoned before
infestation, to kill the beetles as soon as they attack the foliage, or

they may be destroyed by burning in the early morning, together with
the beetles, if they do not all

escape in the operation. As
the attacks are rather spas-

modic, control measures are

seldom profitable or even
necessary.

THE SMALL ELONGATED
LEAF-BEETLE

Myochrous longiilus Lecoute

(Fig. 272)

Description. — The beetles

are small, elongated, with
hn'o-ht mM-Qllin T^nn™ Vmriioc FiS- 272.—The small elongated leaf-beetle.
uiignt metallic uionze uouieb, Myochrous longulus, Lee. Adults, enlarged three

the backs of which are covered times. (Original)

with fine, light scales, giving them a decided gray appearance. The

ventral surface, legs and antennae are light metallic bronze, covered

with short, light yellowish pubescence. The eyes are black. The head

is very small and' held directly beneath the front of the prothorax, the

lateral margins of which are' toothed. The length varies from T\ to

| inch.

Life History.— The life history of this beetle is unknown, except that

during the early spring (April and May) the adults often appear in

great numbers and feed upon the foliage of cultivated and wild plants.
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Nature of Work.— Tin 1 beetles feed upon the leaves, leaving only

portions of stems after them.

Distribution.— Tli is species appears to be limited to the southern

pari of the Slate and more particularly to the hotter southeastern

portions, extending into Arizona and Mexico.

Food Plants.— The native food plants are not recorded. Dining
April and the first of May, 1914, the State University reported a field

of cotton greatly injured by its attacks.

Control.— The application of poison sprays composed of 4 pounds
of neutral arsenate of lead to 50 gallons of water is recommended,
though it is doubtful if control measures will ever be necessary except

in extreme cases.

THE HOP FLEA-BEETLE
PsyUiodex punctulata Melsheimer

(Fig. 273)

Description.— The beetles are small, metallic black or green, oval,

i

1
(t inch long and half as wide. The eggs are very small, oval, and

yellow. The grubs are white, with dusky markings, slender, and about

1% inch long. The pupae are white and about the size of the adults.

Life History.— The adults appear early in the spring and are ready
to attack the first hop plants as soon as they come through the ground.

They feed upon the upper surfaces of

the leaves, completely skeletonizing

them. The vines are often entirely

destroyed before they have reached a

height of three or four feet. When
disturbed the beetles hop or fall to the
ground. They are able to make their

way through the soil without much dif-

ficulty and lay their eggs upon the

roots of the food plants.

The larvae live in the ground, feeding

Psy}I' d"
3

'wSato Meifh
a
AduitS uPon the roots of various plants. When

enlarged twice. (Original) full-grown they pupate in the soil,

from which the adults emerge throughout nearly the entire year, the
largest number appearing from early spring to August. There are
probably two generations a year.

Nature of Work. — The larva' work upon the roots and do little

damage, while the adults work upon the leaves of hops and sometimes
cause very serious losses. They eat small holes in the leaves similar to
those made by other flea-beetles.

Distribution.— This beetle appears to be quite widely distributed
throughout the Slate, but so far has not proven to be a serious pest.

Food Plants.— The following plants are attacked: beet (garden and
sugar), cabbage, clover, cucumber, dock, hop, lambsquarters, mustard,
nettle, potato, radish, rhubarb, sorrel, tomato and turnip. W. B.
Parker, who has done much work on hop insects during the past few
years in California, states that this beetle is not a hop pest in this State.
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Control. — There have been numerous methods of control recom-
mended for this pest. The measures directed against the hibernating
beetles consist in killing all on the poles or burning up the rubbish.
In the spring the first step consists in capturing the adult beetles on
the young vines. A tarred board or hand hopper-dozer is used, on or
into which the beetles are shaken. Tanglefoot bands around the bases
of the tresseled vines, as well as around the poles, not only keep the
beetles from the foliage but capture great quantities of them. This is

recommended as the very best remedy for this pest by W. B. Parker,100

who has had a large experience in the control of this pest. Various
contact sprays, such as tobacco extract, emulsions, soaps, resin wash
and arsenic, also have been used with good effect, but the cost, due
to great numbers of applications necessary, makes them almost pro-
hibitive.

THE WESTERN CABBAGE FLEA-BEETLE
Phyllotreta pusilla Horn

(Fig. 274)

Description.— The beetles are exceedingly small, shiny black with
distinct bronze or greenish luster and very minute punctures on the
dorsum.

Life History.— The adults hibernate and appear early in the spring.
The younger plants are preferred and are often completely destroyed.
The leaves of older plants also become seriously

infested. The damage appears to be done entirely

by the adults, as no injuries by the larva? are

recorded.

Nature of Work.— The work is like that of most of

the flea-beetles and consists in destroying the young,
tender plants and eating holes in the leaves of the

large ones. Their attacks are often very serious.

Distribution.— This species occurs throughout the

State, having been recorded from the southern part

by F. II. Chittenden 107 and collected in the central

part, around San Francisco Bay, by the writer. western cabbage

Food Plants.—As the name implies, this beetle treta pusilla Horn

generally infests cabbage and related cruciferous ^vra ^y^nne
8
on

crops, including mustard, radish, rape and turnip, the right. (After
,

,
-, i , i ... i j Chittenden. U.S.

Corn and sugar beets are also attacked. Dept. Agric.)

Control.— Control measures are the same as for the potato flea-

beetle, Epitrix cucumcris Harris.

">»Bul. No. 82, pt. IV, Bur. Ent. U. S. Dept. Agric, 1910.
107Chittenden, F. H., Bui. No. 43, Bur. Ent. U. S. Dept. Agric, p. IS. L903.
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THE WESTERN STRIPED FLEA-BEETLE

Phyllotreta ramosa Crotch

(Figs. 275, 276)

Description. — The beetles are black with two distinct irregular

white vittaa on the wing covers. They greatly resemble the striped

turnip flea-beetle (Phyllotreta vittata Fab.), but differ in that the vittse

are branched just back of the middle, as shown in Fig. 276. The
antenna1 are black, excepting the first four articles, which are amber.

The legs are dark rufous.

The dorsum is quite coarsely

punctured and the entire

surface is covered with short

light hairs. The length

averages about fa inch.

Life History. — The life

history is practically the

same as that of the striped

turnip flea-beetle.

Nature of Work. — The
adults eat circular or irregu-

lar holes in the leaves, as

shown in Fig. 275.

Distribution. — It occurs

throughout the State and is

often confused with the

striped turnip flea-beetle,

which is so common in the

East and which probably
does not occur in this State,

as has been reported so

many times.

Food Plants.— The writer

has taken the adults on
mustard, radish and turnip, but it probably infests many of the

Cruciferce.

Control.— Control measures are the same as for the potato flea-

beetle, Epitrix cucumeris Harris.

Fig. 275.—The Western striped flea-beetle,
Phyllotreta ramosa Cr. Adults and their work
on a turnip leaf. Enlarged twice. (Original)

THE STRIPED TURNIP FLEA-BEETLE
Phyllotreta vittata Fabricius"'

Description.— The beetles are very small, shiny black, with a wavy
yellow band on each wing cover and about ^ inch long. The eggs are

white. The full-grown larvas are dirty white, slender, covered with a

few hairs and -^ inch long.

Life History.—This is a very common species in the Eastern States.

The adults hibernate and appear in April and May. They begin

at once to feed upon young plants as they come up and do great

,<l8This species, though often reported from California, has always been confused
in tins State with the Western form, Phyllotreta ramosa Cr., which is the common
Western species. Dr. Van Dyke and Prof. Fall both believe this to be the case.
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damage. As the plants become older and the leaves tougher the dam-
age may be outgrown. The eggs are laid around the base of the plants

and the larva? feed upon the

roots, where they do some
damage. Rarely they also

feed upon the leaves. There
are two or three broods a

year.

Nature of Work. - The
adults eat very small holes in

the tissues of the leaves. If

very abundant, only the skele-

tons, consisting of the largest

veins, remain. Young plants

may be entirely destroyed

when they first come up by
their attacks. The larva? feed

somewhat upon the roots of

cultivated plants, but mostly
upon weeds.

Distribution.—The species

has often been reported from
the State, but evidently does

not exist here at all, being
replaced by a closely related

species, Phyllotreta ramosa
Crotch.

Food Plants. — All the

members of the family Cruei-

ferce, including cabbage, rad-

ish, mustard, turnip, stocks,

wall flower, water-cress, etc.,

are attacked by this beetle.

Control.—For control measures see same under the potato flea

beetle, Epitrix cucumeris Horn.

Fig. 276. — The Western striped flea-beetle,

Phyllotreta ramosa Cr. Adult, greatly enlarged.
(Original)

THE FRUIT-TREE LEAF SYNETA
Syneta albida Leconte198

(Fig. 277)

Description.— The adult female is very light, almost white, faintly

tinted with amber and the eyes are very dark brown. The male is

much darker, with the head, prothorax and a stripe down the middle

of the elytra almost or entirely black. The tips of the antennae are

also dark. The inner margins of the wing covers are distinctly raised,

this raised portion being dark in the males. The surface is also finely

punctured. The average length is £ inch.

'"A more abundant species in the State, according to Dr. E. C. Van Dyke, is Syneta
simplex Lee, which works upon oak trees. This is about the same size as the above,

but is uniformly amber-brown throughout with dark eyes. The inner margins of the

wing covers are raised, but more feeblv than in 8. albida. A variety of 8. Simplex
which is of the same color but considerably smaller, averaging about 3-16 inch long,

is also very common in California and is usually the most injurious to fruit trees.
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Life History.—The life history of this beetle docs not seem to have
been studied, and little is known about its habits, except that the adults

often appear in considerable numbers in the spring and do some dam-
age to the flowers and foliage of fruit trees.

Fig. 277.—Fruit-tree leaf synetas. Beginning at the
left, Syneta albida Lee., female at top and male at bottom

;

Syneta simplex Lee., male at top and female at bottom ;

at right, Syneta simplex var.. female at top and male at
bottom. All enlarged three times. Specimens received
from Dr. E. C. Van Dyke. (Original)

Nature of Work.—The beetles destroy the petals of the flowers and
eat the leaves, especially upon the tender shoots of grafts or young
trees.

Distribution.— This species is occasionally met with in the northern

and central parts of the State.

Food Plants.—Various fruit trees, including apple, cherry, peach

and prune, also poplar and willow, are attacked.

Control.—An application of arsenate of lead. 3 pounds to 50 gallons

of water, should be made as soon as the beetles become destructive

enough to warrant control measures.

THE PACIFIC BANDED FLEA-BEETLE
Systena tceniata ligata Leconte200

(Fig. 278)

Description. — The adults are small, averaging about -^ inch in

length, and are exceedingly variable in color. They are, however.

sooprevious California records relating to Systena twniata Say probably refer to two
varieties -.Systena twniata lii/<it<i Leconte and Systena twniata ochracea Leconte. in

the last the head and thorax arc reddish-brown, the side margins pale and the entire

surface pale yellowish-white. This information was received from Dr. Van Dyke.
(Fig. 278)
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usually shiny black with two distinct longitudinal while stripes on the
elytra.

Life History.— The life history of this species is no1 recorded, but it

probably resembles that of the other flea-beetles described.

Nature of Work.— The beetles eat small holes into the leaves, reduc-
ing them to skeletons or causing them to appear sieve-like. Much injury
is done if the species becomes abundant.

Distribution. — The banded flea-beetle

occurs throughout the State.

Food Plants. — Bea u, beet, grass and
other plants are attacked by this beetle.

Control.—The control is practically the

same as for the potato flea-beetle. Epitrix

cucumeris Harris.

THE PALE-STRIPED FLEA-BEETLE
Systena blanda Melsheimer

Description. — The adults are cream-
colored with the abdomen and eyes black

and the wing covers marked with one
broad median and two narrow marginal
light brown stripes, which may be en-

tirely wanting in some individuals. The
head is reddish and the antennas and
legs are marked with light brown. The
length is ^ inch, width .^ inch. The eggs
arc elliptical, two and one half times as long as wide, light buff-yellow,

surface finely granulated or sculptured and about 1-40 inch long.

The larvae are slender, white, with pale brownish or amber head and
legs. The anal segment tapers into a prolonged process or tubercle.

The body is moderately hairy. The mature larva? are | inch long and

one seventh as wide. The pupae are light brown and about as large

as the beetles.

Life History.— The adults hibernate in rubbish or other sheltered

places and emerge early in the spring. The eggs are laid singly or in

small masses of three or four upon the leaves, in May, June and July.

They are attached by the sides. The larva? feed underground upon

the roots, while the adults feed upon the leaves. There are probably

twTo broods a year.

Nature of Work.—As previously stated, the larva' teed upon the

roots, while the adults eat small circular or irregular holes in the

leaves.

Distribution.— This species occurs in California."" but its exact dis-

tribution is not wTell known.

Food Plants. — The adults, especially, are very destructive202 to

plants. The following hosts are reported: wornrw I (Ambrosia

artemisimfolia) , bean (bush and lima), beet, carrot, clover, cockle bur,

corn, cotton, eggplant, jimpson weed, lambsquarters, muskmelon,

Fig. 2 7 s.— Handed (lea-beetles.
Systena twniata ligata Lee. at the
left and Systena twniata ochracea
Lee. at right. Enlarged four times.
Specimens received from Dr. E. C.
Van Dyke. ( Original

)

-"'Bui. No. 23, n. s. Bur. Ent. IT. S. Dept. Agric., p. 24, L900.

="-Bul. No. 23, n. s., Bur. Ent., IT. S. Dept. Agric, p. 24. 1!
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nightshade, pear, purslane, tomato, turnip, strawberry and water-
melon.

Control. — Control measures are the same as for the potato tiea-

beetle, Epitrix cucumeris Harris.

BRUCHID^ (Family) 20 '

PEA AND BEAN WEEVILS

Because of the prolongated head somewhat resembling a short beak
or snout, these insects are called weevils though they belong to

an entirely different suborder. The head is held at right angles
to and beneath the body, the tarsi are four-jointed and the elytra

are short so that the tip of the abdomen is exposed. The pea and
bean weevils are the best known members of the family.

THE BEAN WEEVIL
Acanthoscelides dbtectus (Say)

( Bruchu8 obtectus Say )

(Figs. 279, 280)

Description. — The weevils are very short and robust, measuring
about J inch in length. The odd shape is due to the wing covers being
shorter than the abdomen and the head being carried beneath and at

right angles to the body.
The color varies from gray
to brown with a velvety

greenish tinge. The eggs are

white and less than 1-25 inch

long. The grubs are very
small, a number of them
being able to occupy a single

small, white bean. They are

light cream colored and
robust. The pupae are first

light, gradually becoming
darker with age.

Life History.—The
beetles, after hibernating or

breeding in stored beans
over winter, appear in the

spring about the time the

beans are blooming and
lay their eggs upon the

pods, in cracks at the end or

in slits made by the female's
jaws. Upon hatching, the young larvae bore through the pod or reach
the beans within through a natural crack and begin to enter them by
drilling a small hole, the entrance of which either heals over or is so
small as to be unobserved. Once within the bean, the entire life history

203The generic name Laria and the family name Lariidce used in the first edition do
not appeal- to be properly established and are therefore dropped in this revision, and
the names Bruchus and Bruchidw restored.

Fig. 279.—Beans showing the exit holes of the
bean weevil, Acanthoscelides obtectus (Say). Nat-
ural size. (Author's illustration. Mo. Bui. Cal.
Hort. Com.)
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is spent there, the weevils emerging at will by cutting a circular hole
in the side. The adults of the first brood immediately begin egg-laying
upon the pods, as did the hibernating females in the field, but if in
storage bins or sacks the eggs are

laid upon the outside of the beans

or in old burrows previously made
in them. They thus continue to

•breed throughout the entire sum-
mer and winter if the weather is

not too cold, many generations

appearing each year. Under ordi-

nary conditions, the life cycle lasts

from twenty-one to eighty-one

days ; the egg stage from five to

twenty days ; the larval stage from
eleven to forty-two days ; the pupal
stage from five to eighteen days. 2"*

Nature of Work. — The small

round holes in the beans, as shown
in Fig. 279, indicates the presence

of this pest. Practically the entire

contents of the beans may be de-

voured. From one to fifteen, or even more, weevils may attack a single

bean, depending upon the size of the host.

Distribution.—This insect is generally distributed throughout the

State, and is particularly troublesome in the central and southern

counties, where small beans are raised, and also in the storehouses

throughout the entire State.

Foods.—Nearly all varieties of beans are attacked by this weevil,

though the small white and brown varieties are preferred. Limas are

only occasionally affected. Peas are also included as hosts.

Control.— The first step in the control of this pest is to harvest Ihe

beans just as soon as possible, for those left in the fields are sure to

become largely infested. If any of the insects are discovered the beans

should be thoroughly fumigated with carbon bisulfid before they are

stored, and if weevils appear in the bins or sacks fumigation should be

resorted to at once.

Fig. 280.

—

Adults of the bean weevil,
Acanthoscelides obtectus (Say). Enlarged
three times, i ( iriginal)

THE PEA WEEVIL
Bruchus pisorum Linnaeus2

?

8

[Laria pisorum (Linnaeus)
j

208

(Figs. 281, 282)

Description.— The weevils are about J inch long, brownish-black in

color, with well defined light spots on the wing covers and a distinct

2MBul. No. 8, n. s. Bur. Ent. U. S. Dept. Agric, p. 43. 18!)7.
2or,The pea weevil greatly resembles the broad-bean weevil, Bruchua ruftmanua lior.

The principal differences are given by F. H. Chittenden in the following tabular form:

Posterior femora acutely dentate ; thorax broad ;
pattern of elytra well

denned; pygidium with a pair of distinct apical black spots pisorum Linn.

Posterior femora obtusely or obsoletely dentate; thorax narrow; pattern of

elytra more or less suffused ;
pygidium with black apical spots kicking

' or illy defined -pifimnnusi Boh
20fiBecause of confusion and the apparent unsoundness of the generic name, Lurm

it has been dropped in the revision. See footnote 203.
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white spot on the hinder part of the thorax, near the base of the wing
covers. The eggs are very small and deep yellow in color. The larvae

are yellowish in color, with dark
heads. The pupae are first light,

gradually becoming darker with

age.

Life History. — The adult

hibernating weevils appear in

the spring and as soon as the

pods are formed on the vines

and begin egg-laying. The eggs
are thrust inside the pod by the

females, thus being thoroughly
protected and out of sight. The
young larvae, as soon as hatched,

bore into the tender peas and
remain inside, drilling out suffi-

cient room until they are ready
to emerge as adults in the fall

rm • . l-ii Fig. -SI.

—

The pea weevil. Brnchus pisorum
Or Spring. lhlS IS accomplished Linn. Adults and exit holes in peas. En-
by cutting a circular hole in one larged twice

-
(Original)

side of the pea. Unlike the bean weevil, this species works only upon
the peas originally attacked when green and does not continue to breed

upon dried and stored

seed. There is but
one uneven brood a

year.

Nature of Work.—
The work of this spe-

cies greatly resembles

that of the bean
weevil and consists in

hollowing out the
hosts and cutting the

small, round exit

holes, as shown in

Fig. 281.

Distribution.— The pea weevil is common throughout the State, but
not troublesome in all the pea-growing sections.

Foods.— It works upon all varieties of garden and flower peas.

Control.—As the seed is infested before harvesting, control measures
are of little avail, except to prevent a reinfestation by means of the
seed. A thorough fumigation with carbon bisulfid or hydrocyanic acid

gas is a sure way of accomplishing this. No plantings should be made
in fields infested the previous season, if the attacks of the beetle are
to be avoided.

Fig. 282.—Adults of the pea weevil, Bruchus pisorum
Linn. Enlarged six times. (Original)
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THE BROAD-BEAN WEEVIL
I! melius niH in a n us Boheman20'

[Laria rufimana (Boheman)] 20"

(Fig. 283)

Description.— The adults are from T
:

V inch to | inch long and a little

more than half as wide. The color is black with light markings on
the elytra and pygidium. The head and antenna' are dark with the
basal four joints of the

latter reddish-brown.

The forelegs are red-

dish-brown and black,

while the middle and
hind pairs are entirely

black. The eggs are

light or greenish-yellow

in color. The larvae are

pale-yellow or white
with dark heads.

Life History. — Ac-
cording to Chittenden,

the eggs are deposited

singly and indiscrimi-

nately upon the outside

of the pods, where they
are plainly visible, or

they are laid in the

blossoms on the seed ves-

sel before or after the

pods are formed. Upon
hatching, the larva?
gnaw through the pod
into the growing seeds,

where they continue to

feed until ready to

1 r a n s f o r m into the

pupal stage. This stage
is passed within the bean
and the adult emerges by cutting a circular hole in the skin. This

species hibernates in the adult stage, there being but one generation a

year. Egg-laying begins in March and April, hence the adults live

for a period of from eight to nine months.

Nature of Work.— The appearance of the work of this species is the

same as that of the bean and pea weevils.

Distribution.— This species seems to be quite generally distributed

throughout the central and southern part of the State. It has been

taken by W. B. Parker at Sacramento, Berkeley, Richey, Amador
County, and by I. J. Condit at San Luis Obispo. It has also been

20TBul. No. 96, pt. V, Bur. Ent. U. S. Dept. Agrie., 1912.
20GBecause of confusion and the apparent unsoundness of the generic name, Laria,

it has been dropped in the revision. See footnote 203.

1&—13664

Fig. 283.—The broad-bean weevil, Briichus rufi-
manus Boh. Adult on broad-bean and the exit hole.

Enlarged four times. (Original)
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taken at Watsonville. 2 " 7 The writer has obtained specimens from ware-
houses in San Francisco.

Food.— The broad-beau weevil gets its name from its work upon
the broad beans (Vicia faba), which are also known as horse, Windsor,
tick and English dwarf beans.

Control.— "While many remedies have been recommended for the
control of bean and pea weevils, there is nothing that will compare
with fumigation in an air-tight receptacle. Carbon bisulfid, at the rate

of 3 pounds to each 1,000 cubic feet of air space for a period of forty-

eight hours, is recommended for small lots and hydrocyanic acid gas,

at the rate of 2 ounces of cyanide to 100 cubic feet of air space, one
hour for large quantities.

TENEBRIONID.E (Family)
DARKLING GROUND BEETLES

In California the darkling ground beetles are numerous and, though
especially abundant in the hot and dry desert regions, they are none
the less common in the cooler belt along the coast. In contrast to the

swift moving predaceons ground beetles (Carabidce), the members of

this family are comparatively slow and sluggish, though some of the
smaller species are also very active. The body walls are usually very
thick and horn-like and the color dull, black, brown or gray. The
joints of the antennae are bead-like. The tarsi of the front and

middle legs are five-jointed, while those of the hind
legs are four-jointed. The head is without a dis-

tinct neck and narrower than the thorax. The
larva? of some species are cylindrical, smooth and
hard, resembling in a marked degree the larvaB of

the click-beetles (Elateridce) and are therefore

commonly called "false wireworms. " The adults

ordinarily live upon partially decomposed or dry
vegetable matter, but not infrequently they attack

living vegetation and do considerable damage to

crops.

THE DESTRUCTIVE ELEODES 2"N

Eleodes omissa borcalis Blaisdell

(Fig. 285)

Description.— The beetle is dull black throughout
and about ^ inch long. The general appearance is

shown in Fig. 285.

Life History. — Practically nothing is known
concerning the life history of this species. The
adults appear in the early summer, often in great

numbers, and in a short time disappear almost as

quickly as they came.

Nature of Work.—The destructiveness of this beetle, like that of

its relatives, is great only in newly cleared districts, where, being

-wBuI. No. 96, pt. V, Bur. Ent. U. S. Dept. Agric., 1912.
'"Mo, Bui. Cal. Hort. Com., II, p. 627, 1913.

Fig. 284. — A false
wireworm, the larva
of a tenebrionid beetle.
Natural size. (Orig-
inal)
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robbed of its norma] food plants, it turns to the cultivated crops as a

means of subsistence. With the continuance of cultivation their num-
bers rapidly diminish and also their destrue-
1 iveness.

Distribution. — This species is limited

more particularly to the arid desert regions

of the southern and central parts of the

State. It was specially abundant in Kern
County during May and June, 1913. when
quite a serious outbreak occurred.

Food Plants. — The leaves of apricot,

orange and plum are attacked and the trees

may be almost denuded of their foliage.

Watermelon vines are also injured.

Control.— Poison sprays and baits do not
appear to give satisfactory results in the con-

trol of this beetle. Fortunately, it is only

occasionally a pest, and then for but a. short

time. For these reasons, it is not good econ-

omy to attempt control, except in extraordi-

nary cases. The beetles may then be kept

from climbing up the tree trunks by tin or cotton barriers, bid there

seems to be no way of adequately protecting vines growing close to the

ground except by wire screen coverings.

Fig. 285.—The destructive
Eleodes, Eleodcs omissa borc-
alis Blaistl. Adult female, en-
larged twice. (Original)

THE SMALL DARKLING GROUND BEETLE
Eurymetopon bicolor Flora800

(Fig. 2SG)

Description.— The beetles are rather small and dull black' in color.

The elytra are faintly carinated and the antennas distinctly beaded.

The length is about { inch and the width less

than I inch. Fig. 286 shows the general ap-

pearance.

Life History.— Very little is known rela-

tive to the life history of many of the dark-

ling ground beetles, excepting that the larva'

greatly resemble the wireworms and live in the

soil. The adults also live on the ground, under

clods, leaves, or in the soil. Occasionally,

however, they attack growing plants and trees

and do great damage to foliage, especially in

the spring of the year.

Nature of Work.— The beetles eat the foli-

age' of plants and trees and holes in the I'niil

of such low plants as tomatoes, berries, etc.

Distribution. — The species appears to be injurious only in the

southern part of the State.

20!lThe identity of this species is questioned by Prof. FT. C. Fall. A closely allied

species, Eurymetopon cylvndricum Casey, has been reported attacking the foliage "i

prime trees al Nordhoff, Ventura County. (Inseci Life, V. p. 350, 1893)

Fig. 286.—The small dark-
ling ground beetle, Euryme-
topon bicolor Horn. Adults,
enlarged twice. (Original)
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Food Plants.—During the year 1913 the beetles were found to be
destructive to the foliage of apricot and apple trees by Mr. S. A. Pease
in San Bernardino County and to tomato vines and fruit by Mr. A. S.

Hoyt in Los Angeles County.

Control.— Control measures are very difficult. Many of the adults
may lie kept from the foliage of fruit trees by tanglefoot bands, as they
usually climb up the trunk, but in a garden only a rotation of crops is

advised. Poison sprays are of little avail unless applied very strongly,
and in such cases are likely to injure the foliage. On the whole the

damage rarely warrants the cost of such measures.

MELOID^ (Family)
BLISTER BEETLES

The bodies of the blister beetles are comparatively soft and the wing
covers are also soft and flexible; the head is as wide as the prothorax
and attached by a visible neck; the tarsi of the front and middle legs

are five-jointed and those of the hind legs are four-jointed. The colors

are usually dark with a shining iridescence. The adults are often found
feeding on foliage and flowers and thus are frequently orchard and
garden pests. The common name is derived from the pulverized powder
obtained by drying the bodies of the beetles and used for making blister-

plasters. The transformation of a few of these beetles is remarkable
in that more than three stages of metamorphosis are involved. The
larva1 pass through four distinct stages before the pupal, and then the
adult stages are reached. This phenomenon is called hypermetamor-
phosis.

THE SPOTTED BLISTER BEETLE
Epicauta maculata Say

(Fig. 287)

Description. — The ground color of the beetles is black, but the
dorsum is clothed with numerous fine tufts of light hairs, giving a gray

spotted appearance. The average length is about

| inch.

Life History.— Nothing is recorded relative to

the life history of this beetle, other than that it

often becomes very abundant and quite destruc-

tive during the late spring and early summer of

some years.

Nature of Work. — The adults attack the
leaves, eating holes into the tissues or around the
edges.

Distribution. — The beetle occurs in the arid

districts in the southeastern part of the State and
in Modoc County.

Food Plants.— Clover, potato and sugar beet

Pig. 2 87.—The spotted
blister beetle, Epicauta
maculata Say. Adult en-
larged twice. (After are known host plants, but attacks are probably
Chittenden
Agric.

)

U. S. Dept.
extended to many other plants.

Control.— The application of neutral arsenate of lead, 2 pounds to

50 gallons of water, should be used if the beetles become serious pests.
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THE LARGE BLACK BLISTER BEETLE
Lytta insperata (Horn)

(Cantharis insperata Horn)

(Fig. 288)

Description.— The beetles are shiny black with often a rich blue
metallic luster. There is a very small but distinct red spot near the
middle of the face, just above the eyes. The ventral surface of the

body is clothed with

very fine, short, light

hairs. T h e females

average about f inch

long and the males
about | inch long.

Life History.-The
life habits of this

beetle have not been
studied. The adults

appear in great num-
bers in May and be-

come so thick as to be

quite injurious.

Nature of Work.—
The beetles strip the

plants of their foli-

age, entirely ruining the small hosts and
of large ones.

Distribution.— The beetle occurs throughout the southern part of

the State.

Food Plant.—During the latter part of May and the firs' of April.

1914, K. S. Vaile recorded this beetle as doing much damage to the

sugar beets at Oxnard, Ventura County.

Control.— The attacks of this beetle are infrequent and then for only

a short period, if serious, poison sprays (neutral arsenate of lead,

4 pounds to 50 gallons of water) might be tried in the infested areas.

A hopper-dozer run over the beets might also catch large numbers, but

ii employed a rather heavy distillate oil should be used in the pan.

Fig. 288.—The large black blister beetle, Lytta insue
rata (Horn). Males and females, enlarged one and one
hal* times. Specimens leceived from R. S. Vaile, Oxnard.
(Original)

treatly retarding the growth

THE INFERNAL BLISTER BEETLE
Lytta stygica (Leconte)

(Cantharis stygica Leconte)

(Fig. 289)

Description. — The beetle varies in color from black to metallic

prussian-blue or brilliant metallic green throughout and is from £ to

nearly 4 inch in length. Fig. 289 shows the general characteristics

very well.

Life History.— The life history of this species is not well known.

The adults often appear in great numbers during the summer and do

considerable damage to growing plants.
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Nature of Work.— The beetles eat ragged holes in the leaves or com-

etely defoliate the plants. Buds and blossoms are also devoured.

Distribution.— This beetle is

quite common throughout the

Slate, especially in the higher alti-

tudes.

Food Plants.— The flowers and
buds of asters-"' and the foliage

of lilac
211 and other bushes are at-

tacked. The petals of the Cali-

fornia poppy are a favorite food

in some districts.

Control.— The attacks of this

beetle, though at times quite

severe, are usually only of short

duration and control measures
under such conditions are hardly warranted.

Fig. 289.—The infernal blister beetle
l.uttd stygica (Lee). Adult females, nat-
ural size. (Original)

RHYNCOPHORA (Suborder)

WEEVILS

The name EkyncopJwra is given to beetles which are commonly known
as weevils, billbugs, snout beetles and curculios, because the front of

the head is prolonged into a snout at the tip of which are situated the
mouth-parts. The snout or beak may be long, slender and curved or

straight, stout and short. The labrum and palpi of the mouth-parts
are wanting and the antenna' are elbowed, enlarged at the tip and arise

from the sides of the snout. The body is short, stout, usually very
hard and sometimes covered with tine scales. The larva' are soft, white,

wrinkled, legless grubs which live wi'hin or on the tissues or stems
of plants, in fruits, nuts and vegetables and in bark or hard wood of
trees. There are six important families characterized as follows:

1. Otiorhynchidce.—There is a scar at the tip of the mandibles; the

dorsum of the last abdominal segment of the male is divided trans-

versely so that this sex appears to have one more body segment than
the female. They are commonly known as scarred snout-beetles.

These beetles often become troublesome, especially in California,

where in the absence of the normal food plants, they invade the

orchards and gardens which have replaced the native vegetation.

2. Curculionidce.—There is no scar at the tip of the mandibles, but
the males have the divided posterior segment as in the Otiorhynchidce.

There is a strong fold near the outer margin of the wing covers. The
adults are known as curculios. To this family belong the fruit and
nut curculios wdiich are so troublesome in other parts of the United
States.

3. CaliDidridfP.—The last abdominal segment of both sexes is undi-

vided and vertical ; the tibiae are not serrate. The lateral edges of

the metathorax and abdomen fit into a groove in the wing-covers. The

-"CMMs. Uerov, Mo. Bui. Cal. Hort. Com. Ill, p. 731, 1913.
""Mo. Bui. Cal. Hort. Com. Ill, p. 668, 1913.
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beetles are commonly called billbugs or granary weevils and do much
damage to growing and stored crops and cereals.

4 and 5. Ipidce and Scolytidce.—The last abdominal segment of both
sexes is also undivided, but the pygidium is horizontal and the tibiae

usually serrate. The members are mostly borers and wood engravers
and do much damage to growing trees and to manufactured wood
products.

6. Rhynchitidce.—The members of tbis family have the elytra or

wing-covers feebly folded and the mandibles toothed on the outer and
inner sides. This is a small family of which the most common mem-
ber is the rose snout-beetle which is quite injurious to roses through-
out the country.

THE ADALERES
Adaleres ovipennis Casey212 (Family Otiorhynehidae)

(Fig. 290)

Description.—The weevils are a uniform gray color of a pepper and
salt combination. The size varies considerably, but the average is about.

Fig. 290.—The Adaleres, Adaleres ovipennis Casey. Adults,

egg-mass and peach leaf showing injury. Enlarged twice.

Specimens received from C. L. Flint, San Luis Obispo. (Orig-

inal)

7-18 inch in length and \ inch in width. The eyes are black and very

small. The snout is wide and short, and with the head is no longer

2l=A closely allied species occurring in the southern part of the State is Adalert a

humeralis Casey. It is also likely to become destructive to fruit trees.
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than the prothorax. There arc no wings present. The eggs are cylin-

drical or lozenge shaped, being somewhat curved in the middle and TV
inch long. They are shiny white and laid side by side in masses of

irregular rows, all being glued together.

Life History. — Nothing is known of the life history except that

during May the adults sometimes appear in the orchards and eat the

foliage of fruit trees.

Nature of Work.— The adults eat the edges of the leaves, making
I hem appear very ragged.

Distribution.—The weevils have been collected in orchards of San
Luis Obispo County by C. L. Flint, in May, 1914, but are normally
found in the northern and central coast counties.

Food Plants.— The almond is the only orchard tree so far recorded
as a host. The adults feed normally upon such native plants as live

oak and Ceanothus sp.

Control.— The adults may be jarred from the trees and, as they are

wingless, their reascending may be prevented by bands of cotton or

tanglefoot around the trunks.

THE WHITE BUD-WEEVIL
Eupayoderes mortivallis Fall (Family Qtiorhynchidae)

(Fig. 291)

Description.— Most of the weevils of this species are faint bluish-

white with fairly constant black markings as shown in Fig. 291.

Some specimens, however,
are decidedly brown instead

of white. The abdomen is

very large and nearly hem-
ispherical in shape, while

the head and prothorax are

quite narrow. The snout is

wide and short. The an-

tenna1 are scarely longer
than the snout and head to-

gether. The length varies

from J to f inch.

Life History.— This weevil

is rather a rare species and
little is known concerning
its habits, except that it nor-

mally feeds upon sage brush,

hut has, during the past two
years appeared in great
numbers in April and May
and destroyed fruit buds
just as they were beginning
to open.

Nature of Work.—The adults eat the entire fruit buds just as they
aie beginning to open in the spring of the year.

4*
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Distribution.— Inyo County is the only place in the State where the
weevil has proven a pest. Its occurrence elsewhere has never been
reported.

Food Plants.—Wild California sage is the native food plant, but
for two years apple trees213 have been seriously damaged by the destruc-
tion of the buds.

Control.—Thorough spraying with arsenate of lead when the buds
begin to swell may prove sufficient to hold the pest in check. An
application of Bordeaux mixture at this time may suffice as a repellent.

So far control measures have not been justifiable, in that the cost of
spraying would be many times greater than the actual loss due to the
work of the weevil.

FULLER'S ROSE BEETLE

Pantomorus fulleri (Horn) (Family Otiorhynchidae)

(Aram ig us fulleri Horn)

(Fig. 292)

Description.—The weevils vary from gray to very dark brown, with
an oblique white stripe on the sides of the wing covers near the pos-

terior end. They are wingless. The length varies from § to J inch.

The eggs are ovoid or elliptical, pale yellow, smooth, about 1-25 inch

iong and are laid in irregular rows in masses of from ten to sixty.

The larva? are white, § inch long and legless. The pupge are white and
slightly shorter than the grubs.

Life History.—The eggs are usually deposited in masses between
the loose bark and the trunks of the trees, near the base, just above
the ground, upon the stems of smaller plants or upon the ground near

the base of the host. They hatch in about a month. The young larvae

are subterranean in habits and feed upon the roots of many plants.

When full-grown they pupate in the soil from two to five inches below
the surface and emerge as adults. These are very slow, sluggish

weevils which are unable to fly and must crawl from the ground up the

trunk or other portion of the host touching the ground. They feed

upon the foliage. The winter is spent in the adult stage, the weevils

being in evidence and often feeding practically throughout the entire

winter in the southern part of the State.

Nature of Work.— The larvae entirely destroy the roots of many
plants, causing death. As the work is underground, the cause of the

trouble often remains a mystery to the untrained observer. The work
of the adults, however, is very obvious, as both the work and the

weevils are usually to be found together. Irregular holes are eaten

in the middle or around the edges of the leaves, and young tender

shoots are often entirely devoured, especially those of newly budded
or grafted citrus trees. Fig 292 shows the characteristic work on the

older foliage.

Distribution.— Fuller's rose beetle is destructive in the southern

and central parts of the Stale. It has been reported as far north

as Alameda County.

raMo. Bui. Cal. Hort. Com., II, p. 597, 1913.
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Food Plants.— The larvae work upon the roots of various plants,
including blackberries, loganberries, raspberries, roses, strawberries
and probably many unrecorded hosts. The adults have been found
feeding upon Abutilon, Acacia, Achyrantes, apricot, azalea, Begonia,
California fan palm (Washingtonia flifera) and other palms, camellia,

Pis:. 292.—Fuller's rose beetle. Pantomorus fulleri (Horn). Adults and their work on
lemon leaves. Beetle on left, enlarged twice; those en the right, natural size. Speci-
mens fro;r> S. H. Essig, Ventura. (Original)

('anna indica, cape jasmine, carnation, Cissus, citron, dracena, gera-
nium, grapefruit, Hibiscus, leadwort, Java plum, lemon, lilies, oak,

orange, pear, persimmon, primrose, rose, tangerine and Vinca.

Control.— The larva?, like all subterranean pests, are very difficult

to control, but thorough cultivation and hoeing close to the plants will

destroy many. In light soil, carbon bisulfid is efficient, but is likely

to kill the plants if great care is not exercised in the application and
is too expensive to be available for ordinary crops. As the adults are
unable to fly, it is only necessary to employ some means to keep them
from crawling up the trunks or branches of the trees or plants. On
low trailing plants this is very difficult, but on trees the use of tangle-
foot or cotton bands about two feet from the ground has proven very
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practicable and are especially useful for protecting newly budded or
grafted trees. In some eases it is necessary to prune to prevent limbs
touching the ground and affording a menus of ascent. Poison sprays
composed of 3 or 4 pounds of neutral lead arsenate to 50 gallons of
water are recommended where the bands can not be used.

THE APRICOT LEAF-WEEVIL
Paruptochus sellatus Boheman (Family Otiorhynchidae)

(Fig. 293)

Description.—The adults are uniformly dark brown in color with

two rather faint oblique white lines on the sides of the elytra near the

posterior end. In many respects they resemble miniature forms of

Puller's rose beetle, being about one third as large, but much darker
in color. Individuals vary

in size, but the average

is about jj- inch in length.

The snout is wide and
short, about as long as the

head. The prothorax is

coarsely punctured. The
elytra are distinctly eari-

nated and covered with

rather long, coarse hair.

The head is slightly nar-.

rower than the prothorax,

which is about halt* as

wide as the remainder of

the body.

Life History.— The life

history of this weevil is

very imperfectly known.
The eggs and larva1 have
never been observed, but
during the last of May
and the first of June the

adults gather in large

numbers upon the hosts

and do much damage.
They disappear during:

the last of June. Adults
are often observed in rather large masses clinging to one another very

tightly. When disturbed they draw the legs and antenna' close to

the body and will remain motionless for some time.

Nature of Work.— The adults eat around the edges as well as holes

through the leaves, sometimes devouring practically all of the foliage

upon some shoots, especially those on the inside of the trees. Young
fruit is also eaten.

Food Plants.—So far as known the apricot is the only economic

plant attacked, but for two years quite serious damage lias been done

in limited areas. It normally feeds on the coast live oak.

Fig. 293.—The apricot leaf-weevil, Paraptochus sel-

latus Boh. Adults ami their work on an apricot leaf,

natural size. Specimens from S. II. Bssig, Ventura.
( Original)
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Distribution.— This weevil was first observed as a destructive pest

by S. H. Essig in Ventura County, where it was abundant during
May and June in 1913 and 1914. Fall- 14 records it in Los Angeles
County near Pomona. No other records are available relative to its

distribution in California.

Control.—As the adults can not fly, control measures consist in

jarring them to the ground and putting tanglefoot bands around the

trunks of the trees to prevent their climbing back. Poison sprays are

of little avail in controlling such a pest.

THE SMALL GRAY LEAF-WEEVIL
Thricolepis inornata Horn (Family Otiorhynchidae)

(Fig. 294)

Description.— The weevils greatly resemble miniature Fuller's rose

beetles in color and shape. They are light gray with a white spot at

the middle base of the elytra, a white line on each side of the prothorax

and an oblique white

line on each side of

the elytra near the

posterior end. The
elytra entirely cover

the body, except a

small area of the

ventral surface. The
prothorax is narrow,
scarcely wider than
the head, and nearly

as long as the head
and snout together.

The antenna? are
short and elbowed.
If the light gray
and white scales are

rubbed f r o m the

body it appears
black. The entire

body is covered with
short stiff hair. The length varies from J; to 1% inch. The eggs are
pearly white, elongate or nearly cylindrical, slightly curved and about

gV inch long. They are laid on the side in clusters of thirty or more.

Life History.—Very little is known concerning the life history of

this weevil. The adults hibernate and often become quite destructive

to foliage in the spring (April and May), when the eggs are laid. The
larval stage has not been observed. Eggs were laid in clusters upon
the leaves in confinement and hatched within two weeks.

Nature of Work.— The adults eat around the edges of the leaves
or holes into the leaves.

Distribution.— The weevil has been received or taken in the south-
• rn. central and northern parts of the State, so its distribution is quite

general.

Fig. 294.—The small gray leaf-weevil, Thricolenis inor-
nata Horn. Eggs and adults, slightly enlarged. (Original)

"rn.. Cal. a. .ui. Sci. VIII, p. ins. 1901.
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Food Plants.- Tlic foliage of almond, coast, live oak, white oak,
peach, plum and prune are eaten. The coast live oak appears to he the
normal host.

Control.—As the adults are unable to fly, they may be shaken from
the trees and their reascending prevented by tanglefoot or cotton bands
around the trunks of the trees. However, as their attacks are rare,

control measures are seldom, if ever, necessary.

THE BRONZE APPLE-TREE WEEVIL
Magdalis wnescens Leeonte (Family Curculionidae)

(Fig. 295)

Description.— The weevils are dark metallic bronze with quite a

long snout, as shown in Fig. 295. The length of the body is from £
inch to | inch. The grubs are very small, legless and white.

Life History.—According to Wilson and Lovett,-' 15 the eggs are laid

in punctures about } inch deep, which have been made in the dead or

living bark by the snout of the

female. It requires a couple of

weeks for the eggs to hatch.

The young grubs immediately
begin to make galleries in the

bark and remain in these until

pupation takes place in the

spring of the year, when they
emerge as adults.

Nature of Work.-- The small

circular or oval egg-punctures
are easily observed in the bark.

The grubs make small burrows
from the egg cells and their

work appears to be limited en-

tirely to the bark.

Distribution.— This weevil is

widely distributed in the Pacific

Northwest and probably occurs only in the extreme northern part of

California.

Food.— The apple trees are the only reported hosts of this weevil.

Control. — The observations of Wilson and Lovett lead to their

recommending the cutting out of the bark around and including the

egg-punctures, as the most satisfactory control measure.

Naturaly Enemy.—The parasite, Ghiropachys colon Linn., has been

reared from this weevil.

THE BLACK FRUIT-TREE WEEVIL
Magdalis gracilis Lecoute (Family Curculionidae)

(Fig. 296)

Description.—The adults are small, dull-black weevils, from
j to §

inch long. The head is much narrower than the prothorax
;
the snoul

215Bien. Crop Pest and Hort. Rept. Ore. Agric. Exp. Sta., p. 159, 1911-1912.

Fig. 295.—The bronze apple-tree weevil,

Magdalis anescens Lee. Adults, enlarged three

times. (Original)
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is about ;is Long as the prothorax and longer than the head. The
antennae are short and the elytra are strongly carinated. The entire

hody is covered with fine light hair, producing a grayish color. The
immature forms are small, white, legless grubs, feeding in the twigs or

limbs of trees.

Fig. 29G.—The black fruit-tree weevil, Magdalis gracilis Lee.
Adults and their work on almond leaves. Natural size. Specimens
collected in the Santa Clara Valley by Leroy Childs. (Original)

Life History.—The life history is practically the same as for the
bronze apple-tree weevil (Magdalis cenescens Lee), the larvae also work
in the twigs of fruit trees, having been bred from an apple tree in

Alameda County.

Nature of Work.— The work of the grubs is much the same as other
small borers. The work of the adults is shown very well in Fig. 296,

and consists in removing the epidermis of the leaf only, or in cutting
holes entirely through the tissues.

Distribution.— The distribution of this weevil appears to be through-

out the central and northern parts of the State.216 It has been col-

lected in the Santa Clara Valley by Leroy Childs (April 18, 1914),

nnd Dr. E. C. Van Dyke reports it as generally distributed in the San
Francisco Bay region.

Food Plants.—Dr. E. C. Van Dyke has reared the adults from apple

trees which were infested by the grubs. The adults proved quite

serious to the foliage of almond trees in the Santa Clara Valley in

April, 1914. Prof. R. W. Doane reports considerable injury to the

Loliage of apricot, apple and peach in Santa Clara and Solano counties.

""Fall, H. C, Proc. Cal. Acad. Sri.. VI If, p. 195, 1901.
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Control.—The attacks of the weevil in question have so far been few
and of short duration and there has been little need of control. If
they do become serious, arsenical sprays should be applied to the
foliage as soon as the adults appear in April. Quantities of weevils
may be easily jarred into sheets and destroyed.

THE POTATO STALK BORER217

Trichobaris trinotata Say (Family Cureulionid.-e)

(Figs. 297-300)

Description.— The beetles average j inch in length and TV inch in

width. The ground color of the entire body is 'dull-black, but the body
is covered with light-gray

scales, which are sparsely ar-

ranged on the dorsum, giving a

slate-gray appearance, and so

thick on the ventral surface as

to make it appear light-gray or

silvery. At the union of the

prothorax and wing covers, and
on portions of each, there are

three black spots, where the

scales are wanting, one in the

middle and one at the margin
on each side. Other parts
which are black, because of the

lack of scales, are the head, end
of snout, antenna1

, a small area
on the ventral surface of the

abdomen near the anal end, the
ventral sides of the prothorax
and the hind coxa?. The eyes

are also black. The collar or
front margin of the prothorax
is orange-yellow. The head is

very small with curved snout
which is as long as the pro-

thorax. The eggs are very
small, oval and pearly white.

The larva? are white or yellow-
ish with light brown bends.

They are legless and bent, as

shown in Fig. 298. The back and
sides are rough because of the

2,7There is some question regarding the identification of this species. Dr. Van Dyke
has made very careful comparisons with other species and finds it more like the above
species than any other. In fact, the only noticeable difference is in size, the California
form being a little larger than that of the Middle States. Chittenden has recorded
Trichobaris mucorea as a tobacco pest in this State (Bui. No. 38, n. s. Bur. Ent. U. S.

Dept. Agric, pp. 66-70, 1902).
Matthew Cooke refers to the potato stalk borer as attacking the Jimpson weed in

the southern part of the State (Inj. Ins. Orchard. Vineyard, etc., pp. 206-307, 1883).
From both of these references it will be seen that there is some confusion regarding

the two species. Probably the insect attacking tobacco is the potato stalk borer and
without doubt the beetle referred to by Matthew Cooke is Trichobaris mucorea Lee.

Fig'- 297. The potato stalk borer, Tricho-
baris trinotata Say. Larva* and their work in

green potato stalks. Natural size. (Original)
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numerous short tubercles or body projections. The full-grown speci-

mens vary from | to \ inch in length. The pupae are at first the color

of the larva;, but gradually assume that

of the adults. They are T
5
o inch long and

enclosed in oval, greenish cocoons which
are about \ inch long and constructed

from the frass and chewed bits of the

stalks. They are usually located within
the burrows.

Fig. 2 9 8.—The potato stalk borer,
Trichobaris trinotata Say. Larvse,
enlarged three times. (Original)

Life History.- 1 " — The weevils hiber-

nate in the burrows within the old stalks

of the food plants and emerge in the
spring about the time the new plants
begin to come up. After mating, the

females puncture the tender stalks with
their snouts and deposit a single egg in

each hole. Upon hatching, the young
larvae begin to bore into the center of

the stalks, which they proceed to hollow
out, continuing their burrows beneath the surface of the ground. By
the middle of May the larva? are full-grown and at once begin to con-
struct the pupal cells from bits of the chewed potato stalks. These
cells are made within

the burrows. Pupa-
tion requires about

one month and the

adult stage is reached

by the middle of
June. The weevils

do not generally
leave the burrows at

this time, however,

but hibernate there

until the following

spring. Those which
do emerge remain
under rubbish or in

sheltered places.
There is but one
brood a year.

Nature of Work.—
The 1 a r y ae make
their burrows in the
hrnnnl-ioc. *r>A mo ,'„ Fig'- 299 -

—Tne Potato stalk borer, Trichobaris trinotata
uicuiiucb dim mam Say. Pupae in dead stalks and cocoon removed to show
Stalks of the plants, snaPe and texture. Slightly enlarged. (Original)

causing them to wilt and die, thus preventing the proper maturing of
the tubers. In cutting open the infested stalks, the burrows, filled with
Trass, and the larva- or pupae may be seen. Fig. 297 shows the nature
of the work in freshly killed stalks.

hese data are for Imperial County only.
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Distribution.— Unless the tobacco stalk weevil referred t<>-
17 proves

to be the same species, the first recorded locality is Brawley, Imperial

County, where it was discovered in the spring of 1914 by Mr. Ross, in

his potato patch, it has not been reported in any other locality in

Imperial County.

Food Plants.—In this State the potato is the only recorded host.

It will, however, also work upon other solanums like the eggplant. Two
closely allied species, Trichobaris mucorea Lee. and T. compacta Casey
attack the common jimpson weed (Datura meteloides) , and the former

: Fig. 300.—The potato stalk borer. Trichobaris trinotata Say. Adults,
enlarged three times. (Original)

has also been recorded as attacking tobacco.- 1 " In the Middle States the

horse-nettle--" is a common host of the potato stalk borer.

Control.—As the adults hibernate in the old stalks, Ihe pest is com-

paratively easily controlled by carefully burning all of the stalks and
rubbish in the field as soon as the potatoes are dug in the fall. Any
native host plants should also be destroyed at the same time or during

the winter.

THE GRANARY WEEVIL
Calandra granaria Linnaeus (Family Calandridse)

(Fig. 301)

Description.— The weevils are of a uniform shining chestnut-brown

color, rather slender and from
-J-

to
I,
inch long. The prothorax is

coarsely punctured with rather long holes. No wings are present.

The larva? are white, legless, rather robust and distinctly segmented.

They are somewhat shorter than the adults. The pupse are the same

size'as the adults and vary from white, at beginning of pupal stage, to

the color of the adults just before they emerge. The eggs are

2,7There is some question regarding the identification of this species. Dr. Van Dyke
has made verv careful comparisons with other species and finds it more like the above
species than anv other. In fact, the only noticeahle difference is in size, the California

form being a little larger than that of the Middle States. Chittenden has recorded
Trichobaris mucorea as a tobacco pest in this State (Bui. No. 38, n. s. Bur. Bnt. U. S.

Dept. Agric, pp. 66-70, 1902).
Matthew Cooke refers to the potato stalk borer as attacking the Jimpson weed in

the southern part of the State CInj. Ins. Orchard, Vineyard, etc., pp. 2 06-307, 1883).

From both of these references it will be seen that there is some confusion regarding
the two species. Probably the insect attacking tobacco is the potato stalk borer, and
without doubt the beetle referred to by Matthew Cooke is Trichobaris mucorea Lee.

2,9Bul. No. 38 n. s. Bur. Knt. U. S. Dept. Agric.
""Insect Life, V, p. 135. 1892.

20—13604
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white, nearly elliptical or slightly enlarged at one end and exceed-
ingly minute.

Life History.— The females puncture the grain with the snout and
insert eggs into the holes. The larvas eat out the interior of the
kernels and when full-grown pupate within a kernel or construct a

pupal case by gluing a number of small kernels or fragments, inside
of which the pupal stage is formed. In small grains like wheat and

Fig. 301.—The granary weevil, Calandra granaria Linn.
Adults on grains of wheat. Enlarged four times. (Original)

barley a single larva inhabits a kernel, while in larger grains, like corn,
several may be found in a single kernel. The adults also feed upon
the grain. They are exceedingly prolific and produce large broods.
The length of the life cycle depends upon the temperature and varies
from four weeks in summer to many weeks in winter or in cool sum-
mer climates. As many as six broods may be produced in the south-
ern part of the State.

Nature of Work.—The larvae hollow out the kernels, leaving round
exit holes, or eat around the outside, as do also the adults.

Distribution.— This weevil is very generally distributed throughout
the State.
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Food.—Nearly all forms of stored grains, including barley, chick
pea, corn, kaffir corn, oat and wheat, are attacked.

Control.—The successful control of this weevil depends upon care-
fully carrying out certain details, among which are the following

:

1. Prompt cutting and threshing of the grain as soon as ripe to prevent infesta-
tion in the fields and subsequent introduction of the weevil to the granary.

2. The use of only dry, well ventilated, tight bins and granary.
3. Clean methods in handling the grain both in field and granary,
4. The treatment by fumigation of infested material before storage.
5. Frequent inspection of the granary and prompt treatment as soon as pest

appears.

TREATMENT
There are three important methods used in the treatment of stored

grain and manufactured grain products for mill insects. They arc.

(1) fumigation with carbon bisulfid, which is specially good for grain
or products stored in tight, shallow bins; (2) fumigation with hydro-
cyanic acid gas in cases where the bins are large and deep, and (3)
the heating method which is specially recommended for large mills.

Of the three carbon bisulfid is most dangerous, because of its inflam-
mable and explosive character, and it is quite expensive. Hydrocyanic
acid gas is dangerous to humans and quite expensive. Either of these

processes, however, if carefully executed is quite practical for treat-

ment on a small scale. The heating process is very expensive to install.

but after the installation it is the cheapest, safest and most successful

way to handle any insects infesting stored cereals or products made
from them.

(1) Carbon Bisulfid.—Before fumigating, care should be taken to

make the container as tight as possible. The temperature should
be seventy degrees Fahrenheit or above, as poor and unsatisfactory

results are sure to follow even excessive doses at a lower temperature.
In a tight compartment 5 pounds of carbon bisulfid to every 1,000

cubic feet of air space gives excellent results in killing the weevils.

If the compartment can not be made tight the amount of carbon
bisulfid should be increased.

(2) Hydrocyanic Acid Gas.-—-This is specially recomemnded for

large, deep bins or roomy storehouses and should be used at the rate

of from 1 to 4 ounces of potassium or sodium cyanide to 100 cubic feet

of air space, the amount depending upon the relative tightness of the

room.

(3) Heating.—A steam heating system is necessary to carry out this

process and must be sufficient to maintain for several hours, in all

parts of the room or mill, a temperature of from 118 to 125 degrees

Fahrenheit.

THE RICE WEEVIL221

Calandra oryzm Linnaeus (Family Calandridse)

Description.—The weevils are very dark-brown or nearly black.

with two reddish spots at the base and two spots of the same color

near the tips of the wing covers. The dorsum of tin 1 prothorax is

densely pitted with minute round holes. The adults are about ,'-, inch

-'This species may be distinguished from the granary weevil by the darker color
and the spots on the elytra, the round instead >>( oblong punctures on the dorsum of

tlie prothorax and by the presence of wings.
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long, have wings and are thus able to fly. The larvae or grubs are

creamy white, robust and legless. The pupae are white and about the

size of the adults. The eggs are white, elliptical or slightly enlarged
at one end and about 1-45

inch long.

Life History. -The life his-

tory is practically the same as

that of the granary weevil.

Nature of Work. — The
work is also the same as that

cf the granary weevil.

Distribution. — Like the
grain weevil, this species is

very common throughout the

State.

Food. — Nearly all cereals,

including barley, corn, oats,

rice, wheat, etc., are attacked.

Control.— Control measures
are the same as for the

ffranary weevil.

THE TULE BILLBUG"
Sphencphcrus discolor Manner-

liciin--
; (Family Calandridae)

(Figs. 302, 303)

Description.— The adult is

dark brown with light mark-
ings on the lateral and ventral

-The tule billbug, Sphenophorus dis-
Adults and eggs, natural size. (Orig-

Fig. 302.-

color Mann,
inal)

surfaces. It has a long bill or snout which gives rise to the common
name. The length averages 1 inch (Fig. 302).

Life History.— The life history of this species is not known. It

breeds in the tules and the adults appear in the early spring and in

a number of cases have injured growing grain.

Nature of Work.—With the long bill the weevil severs the heads of

the growing stalks at the boot, thus killing the top. Fig. 303 shows
the point of attack and a leaf removed to illustrate that the hole is

extended entirely through the stalk.

Distribution.— The distribution of this weevil conforms to the tule-

growing districts, especially in the central part of the State. It also

occurs along the coast from San Diego to north of San Francisco.

Food Plants.—The tule (Scirpus lacustris occidentalis and other
species) are the normal hosts, but barley, oats and wheat are also

attacked.

Control. — This insect has proved to be injurious only on land
reclaimed from or adjacent to the tule marshes. Though the damage
may be quite serious, there are no known control measures which would
warrant the cost of application.

---Smith. II. S.. Mo. Bui. Cal. Hort. Com., II, pp. 619-621, 1913.
ihorous pictus Lee., commonly associated with this species, differs only in

having white markings on the dorsum. It is but a color variety of Sphenophorus
discolor Mann, and not a distinct species, according to Dr. E. C. Van Dyke.
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THE SHOT-HOLE BORER OR FRUIT-TREE BARK-BEETLE
Eccoptogastei rugulosus (Ratzeburg) (Family Scolytidse)

(Scolytw rugulosus Ratzeburg)

(Figs. 304-307)

Description.—The beetles are very small, nearly cylindrical in shape,
black exeept the tips of the wing covers and the legs, which are cinna-
mon red. They are about TV
inch long and one third as

wide. The larva1 are slightly

longer than the adults, white

or dull yellowish-brown and
slightly curved. The pupa1

are whitish, becoming darker
with age and about as large

as the adults.

Life History. — In the
spring, April and May, the

adults of the overwintering
brood begin to emerge through
the small round "shot holes"
about T\T inch in diameter,

which they make for this pur-
pose. After mating the

females make similar holes for
reentering the bark, beneath
which they carve large,
straight, primary burrows in

which, at various intervals

along the sides, they make
small pockets into which the
eggs are deposited. As the
eggs hatch the grubs make
small secondary burrows at

right angles to the primary
burrow. These larval bur-
rows are first very small, but
become larger as the larvae

Fig. 303.— Barley stem showing slit and leaf
removed to show holes made by the snout of the
tide billbug, Sphenophorua discolor Mann. En-
larged twice. (After H. S. Smith. Photo by
author)

grow and extend them, until when the larvae are fully matured, rounded
cells are formed at the ends where pupation takes place. From these
pupal cells the emergence holes are made through the bark. The eggs
hatch in about three days, the larvae mature in about twenty days and
the pupa1 in ten days, making the summer life cycle about twenty-three
days. There are from two to three broods a year. The adults are
usually more numerous during the late summer. The winter is passed
in the larval and pupal stages under the bark. In southern California
the writer secured a number of living adults in the burrows in January,
indicating that some of the adults also survive the winter.

Nature of Work.— The small, round holes in the bark of the trunks
and limbs of the trees give the first clue to the presence of this pest.

Upon removing the bark, the primary and secondary burrows or gal-
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leries are disclosed (Pig. 1505) . These are made in the bark and cam-
bium layer of the wood, causing great harm or death to the tree. Jt
is also claimed that "the beetles destroy leaves by boring into the
base of the buds at their axils." 224 In general only unhealthy or
weakened trees are attacked by the beetles, but it does appear that
at times perfectly healthy trees also become infested and are event-
ually killed.

.%*,::'

Hi •4..&G>- m

Fig. 304.—-Bark of apricot tree showing exit holes and adults
of the shot-hole borer or fruit-tree bark-beetle, Eccoptogaster
rugulosus (Ratz.). Enlarged twice. (Original)

Distribution.— So far this species is recorded as limited in Cali-
fornia to the deciduous fruit section adjacent to Ontario, San Bernar-
dino County. As the beetle has been taken on nursery stock from that
si ction, care should be taken to thoroughly inspect such stock to see that
the pest is not introduced to other sections, as it is one which should be
avoided if possible. It is unfortunate that nothing is being done to
eradicate or check this beetle, for if it is allowed to continue unmolested
it will soon be carried to all parts of the State.

-'SniHlorson, E. D., Ins. Pests, Farm, Garden, Orchard, p. 545, 1912.
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Food Plants.— The following plants are attacked: apple, apricot,

mountain ash, cherry, chokecherry, elm, hawthorn, Juneberry, nectarine,

peach, pear, plum and quince. According to Quaintance, 225 the plum
is the preferred host, while the apple, peach and cherry are equally

attacked. In California the apri-

cot seems to be preferred equally

as much as the plum.

Control.—Keeping the trees as

healthy as possible and inspecting

nursery stock to prevent introduc-

tion are the most important consid-

erations with regard to this beetle.

If infestation does occur, all trees

which are badly attacked should be

removed and burned and the others

carefully pruned to remove all the

infested parts possible. The appli-

cation of a coat of carbolated white-

wash (1 pint of 25'/,, crude carbolic

acid to 10 gallons of whitewash) is

recommended. 220 Prof. E. D. San-
derson227 also recommends the use

of a thick soap wash containing a

pint of crude carbolic acid to every
10 gallons, and quotes Prof. Gos-

sard as having attained good results

by applying early in spring, mid-
summer and October a whitewash
to which is added a small amount
of table salt or Portland cement to

make it stick. Prof. Gossard is also

given as the authority for having
obtained good results in killing the

larva" within their burrows by the

application of a spray made by dis-

solving 3 pounds of naphtha soap in

3 gallons of hot water and adding
1 gallon of carbolineum. This is thoroughly agitated while still hot

and diluted 1 to 4 of water for use.

Natural Enemies.— Natural enemies are given much credit for keep-

ing down the attacks of this beetle in other states. A chalcid, Chiro-

pachys colon Linn. 228
is recorded as the most important.

225Yearbook U. S. Dept. Agric., p. 347, 1905.
=2(iO'Kane, W. C, Inj. Ins., p. 242, 1912.
-- 7Sanderson, E. D., Ins. Pests, Farm, Garden, Orchard, p. 546, 1912.
-"Chittenden, F. H., Cir. 29, Bur. Ent. U. S. Dept. Agric, 1S98.

Fig. 305.—Small apricot limb with bark
removed to show the galleries made by
the larvte and adults and holes made by
the adults of the shot-hole borer or fruit-

tree bark-beetle, Eccoptogaster rugulosus
(Ratz. ). Enlarged twice. (Original)
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THE CYPRESS TWIG-BORER221

/'////; osinus crintatus Leconte (Family Ipiclae)

Description.—The beetles are light or dark brown in color, with
darker head and prothorax. They are short, robust and quite small,

averaging about g%
inch in length and
half as much in
width.

Life History. — It

is supposed that nor-
111 ally the adults
breed in dead or un-

healthy trees and
only occasionally

rind their way to

living tissue. 230 The
larval stage is passed
usually in dead or

decaying wood. Dur-
ing the spring and
summer the beetles

bore into the smaller
twigs of the cypress,

usually in the axils or
forks, and so nearly
sever the twigs that
they either break off

at the burrow or the
tip dies. In this way
trees and hedges are

Fig. 306.—Tree in neglected apricot orchard killed by the Sometimes rendered
shot-hole borer or fruit-tree bark-beetle, Eccoptogaster „ _ „ - „ r, . % ,

rugulosus (Ratz.). Such a dead tree is an excellent breed- " u * i 8 " I 1 V a 11 (I

ing place for this pest. (Original) greatly injured.
They also burrow into unhealthy or dead trees, where the succeeding
broods are reared.

Nature of Work.— The work consists in the making
of shallow burrows two or three times the length of
the beetle in the smaller twigs, causing many of them
to break at the burrow and die. The beetles are
usually found within the burrow and make the cause
of the injury apparent at once. Dead or dying trees
are normally attacked, but they often extend their
work to perfectly healthy trees, and repeatedly attack
the twigs of the latter.

Distribution.— This species is common throughout
the southern and central parts of the State.

Food Plants.— Monterey cypress is injured most by the beetle, but
the coast redwood is also reported as a host.231

"Another species, Phlcrosinus <ltiiti<tn.s Say, about the same size but usually lighter
lor, works only mi the California juniper in the state
tnseel Life. v. p. 262, 1893.
''Hi. X". 21, Bur. Ent., CJ. S. Dept. Agric, p. 7. ] son,

Fig. 307. — Adult
of the s li o t-ho 1 e
borer or fruit-tree
bark-beetle, Eccop-
togaster rugulosus
(Ratz.). Enlarged
five times. ( Orig-
inal)
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Control.—The control measures usually recommended consist in the
removal and burning- of all dead or dying trees which afford breeding
places for the larvae. Regular pruning of hedges and the burning of
the trimmings have also given good results.

THE CYPRESS BARK-BEETLE
Phlccosinu8 cupressi Hopkins (Family Ipidse)

(Fig. 308)

Description.— The adults

thorax and head nearly

black, and about I inch long.

The larvae are white and
about I inch long. The pupa'

are white and as large as the

adults.

Life History.— The adults

appear in March and begin

at once to make long gal-

leiies through the bark and
into the sapwood. In these

primary galleries the eggs

are laid and the young grubs

begin to make small sec-

ondary galleries from and at

right angles to the primaries.

The summer and winter is

spent in these secondary gal-

leries and in the spring the

adults cut holes through the

bark and emerge. After
mating they begin to make
new primary burrows and
tin 1 life cycle is repeated.

Nature of Work. — The
many small, round pinholes

in the bark of the trunks
and limbs of the trees make
the presence of the beetle

very easily known. If the

bark is removed the primary
and secondary galleries are

very plain, as shown in Fig.

308. The work is in the sap-

wood and by its destruction

the trees are soon killed.

They normally attack only
dead wood, but do work into

the living tissues. Large
drops of gum sometimes
collect over the holes on the
bark,

are short, robust, dark-brown with pro-

JBBPR

Fig. 30S.—Piece of bark removed from a Law-
son's cypress tree showing the work of the cypress
bark-beetle, PhUeosinus cupressi Hopk. The adult
entered the bark at the lower end and made the
straight longitudinal primary gallery. At short
intervals eggs were laid, which batched into
larvae. These made the numerous transverse sec-
ondary galleries. At the ends of the older
secondary galleries may in- seen the pupal cells,
from whence the adults made their exit holes.
Natural size. Specimen taken ;it the Golden
Gate ['ark, San Francisco, by Harold Compere.

1
1 iriginal >
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Distribution. — The beetle occurs along the central coast in the
counties adjacent to San Francisco Bay.

Food Plant.—The Lawson's cypress seems to be the preferred host
and soon succumbs to the attacks of the beetle. The deodara cedar is also
sometimes seriously injured.

Control.—The elimination of all infested trees and their destruction
by fire is desirable to save those not yet attacked. During the winter
months, when the beetle is in the larval stage, is the best time to do this.

The presence of the beetle is easiest to ascertain in March and April,
when the adults are emerging and reentering, as there are many holes
made at that time.

THE LESSER SHOT-HOLE BORER
Xyleboms xylographus Say (Family Ipidse)

[Xylcborus saxeseni (Ratzeburg) ]

(Figs. 309, 310)

Description.— The adults are very small, nearly cylindrical, dark
brown or black beetles, about TV inch long and 1-35 inch wide. The

head is situated directly under the prothorax,

which is nearly half as long as the entire body
(Pig. 309).

Life History. — The larvie spend the winter
within their burrows and pupate early in the

spring, so that adults begin to issue in March and
April. These burrow into the heartwood of trees

and deposit eggs in the tunnels. The eggs hatch
into very small white or yellowish grubs, which

Fig 309 The lesser work within the trees during the summer and
shot-hole borer, Xyle- winter.
bonis xylographus Say.
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six Nature of Work. — The burrows made by the
beetle are plainly shown in Fig. 310. They pene-

trate into the heartwood of the trees and the waste material is forced
out of the burrows, like tiny piles of sawdust around the mouth. Trees
become so riddled with the many tunnels that they are reduced to a
mass of fine wood dust. While the beetles normally attack only dead
or unhealthy trees, they are often responsible for killing trees which
might not otherwise die. They may begin their attacks in an unhealthy
spot and extend their work to perfectly sound portions.

Distribution. — The species is widely distributed throughout this
State and the Pacific slope.

Food Plants.—Records in our office show this beetle to have been
reared from apricot, prune, plum, cherry, lemon and orange trees. To
this list Dr. Van Dyke adds the following: apple, beech, larch, pine,
hickory, pear, oak, maple, hemlock and spruce.

Control.—The control of this pest is practically the same as recom-
mended lor the shot-hole borer or fruit-tree bark-beetle, Eccoptogaster
rugulosus.
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THE ROSE SNOUT-BEETLE
Rhynchitea bicolor Fabricius (Family Ehynchitid®)

i Pigs. 311, 312)

Description.— The beetles or weevils are bright red with the head,
ventral surface, snout and Legs black. The snout is one third as long

as the body. The females
average about } inch in

length, while the males are
considerably smaller. The
eggs are light yellowish-
white, oval, slightly larger
at one end and 1-20 inch
bum. The grubs are white
and legless.

Life History.— The win-
ter is passed in the pupal
stage in the soil, and the
adults appear in April and
.May an 1 at once begin to
injure the rcses, by pune-

Fig. 311.—Rose buds showing the work and
adults of the rose snout-beetle, Rhynchitea bicolor
Fab. Natural size. (Original)

turing the young buds with their long
snouts. So many punctures may be
made in a single bud as to prevent its

opening, or to entirely spoil the flower if

blooming is accomplished. They also
make holes in the seed capsules and the
tender fleshy stems, into which the eggs
arc inserted. Occasionally an egg is

deposited in the flower, near the base of
the petals. The grubs hatch in a very
short time and feed within the seed cap-
sule until fully developed, when, accord-
in- to II. II. Knighl of Cornell Univer-
sity, they leave the seed capsules and enter the -round foi
•'iid hibernation. There is but one brood a year.
Nature of Work. The punctures made by the beetles in the spring

are well illustrated in pig. 311. jn 111;inv (
..
ls ,,s th( , 1)11(]s m .

e ki]] ^,

Pig. 312.—Egg of the rose snout-
beetle, Rhynchitea bicolor Fab., in
natural position at base of the petals
after the sepals had been removed.
Enlarged twice. (Original)

pupation
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outright, or stunted so that the flowers never open. In less serious

cases the flowers may open, hut the petals show the holes made in the

buds. The leaves are also similarly attacked. Practically all of the
injury is done between April loth and May 15th in the interior valleys,

but in the higher altitudes the period is about one month later.

Distribution.— The rose snout-beetle is widely distributed through-
out the State.

Food Plants. — Though primarily a rose pest, attacking wild and
cultivated species, this beetle also feeds upon the foliage of grapevines,

oaks and raspberries.

Control.— Jarring the beetles into receptacles of oil or hot water is

a very efficient means of controlling the pest in flower gardens. This

should be carefully done each day until the adults no longer continue

to appear. Poison sprays will also afford some relief, if the attacks are

unusually serious.
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DIPTERA (Order)

TWO WINGED INSECTS

TRUE FLIES

This order is exceeded in the numbers of described species only by
the order Coleaptera and possibly by the order Lepidoptera and is one
of vast importance to health as well as to agriculture. Large numbers
of the members feed upon decaying vegetable and animal matter, many
are injurious to growing plants, while still others are predaceous and
parasitic upon other insects and animals. When wings are present
there are only two. The male coccids or scale insects and some of the

may-flies are the only other insects thus characterized.

All have complete metamorphoses. The larva; are legless and com-
monly known as maggots. They are usually headless, though some,
as mosquito wrigglers, have well-developed heads. The pupa may or

may not be enclosed in a tough larval skin, known as a puparium.
The adults are commonly called flies, though this term is also given,

usually with some prefix, to many other insects.

The mouth-parts are for piercing, lapping and sucking.

The life histories and habits of flies vary considerably. Most species
lay eggs, while a few give birth to living maggots and others bring

forth young already developed to the pupal stage. The latter flies are

always parasitic. The feeding habits of the maggots differ greatly.

A great many are terrestrial and feed upon decaying plant or animal
matter or upon living plant or animal hosts, while others are aquatic
in habits though they may have similar diets.

The control of this group is very difficult, due to the great produc-
tiveness of the females of some species and the secluded work of the

larva?. A contact spray is usually recommended for sucking insects,

but is of little avail against the maggots, while poison-baits and sweet
poisoned sprays are readily lapped up by adult flies and give some
aid as control measures. The reduction of the number of maggots is

only accomplished by the destruction of the adults. Carbon bisulfid

is sometimes used to kill maggots in the soil, as in the case of root

maggots.

To what extent natural enemies check the tremendous increase of

Hies is not well known. Predaceous insects prey upon the larva? and
adults, while internal parasites attack nearly all stages.

THE ALFALFA CRANE-FLY
Tipula simplex Doane (Family Tipulidae)

(Fig. 313)

Description.—The adults are long-legged, slender-bodied insects of

a light brown color. The females are wingless, while the males are

winged and somewhat smaller, lighter in color and with longer and
more delicate legs. The average length of the adult female is about

^ inch.

The eggs are dark gray, oval and very small. The maggots are dirty

white or light brown, very rough, with projections or breathing spiracles

at the posterior end, and from | to 1 inch long. Due to their tough
skins, they are often called "leather jackets." The pupa? greatly

resemble the larvae in shape and color at first, but gradually assume



INJURIOUS AND BENEFICIAL TNSECTS OF CALIFORNIA. 319

the color of the adults as they mature. The body segments are pro-

vided with sharp spines, which project backwards and by which the

insects are able to wriggle to the surface when ready to emerge as

adults.

Life History.—The eggs are deposited as deeply in the soil as the

length of the female's abdomen will permit and are laid throughout the

spring and summer. They
soon hatch and the maggots,

or "leather jackets," feed

upon the roots of plants. They
usually live in rather moist or

even wet places, and remain
in the larval stage during the

winter and pupate in the

spring. There is probably
but one brood a year.

Distribution.— The insect is

common in the central and
northern parts of the State.

Food Plants. — The larvae

feed entirely upon the roots of

plants, a variety being at-

tacked. Serious damage has
been reported in alfalfa and clover fields. They are most important as

a pest in pasture lands, where they may destroy the grass over large

areas. According to Professor R. W. Doane, in some regions, in par-

ticularly favorable years, the shortage of grass due to this insect has

been so great that many of the cattle on the ranges have died of

starvation.

Control.—The greatest amount, of damage is usually done in fields

which have long been seeded to alfalfa or clover, where the breeding

has not been disturbed. Plowing and thorough cultivation will destroy

most of the larva3 , which are either crushed or die for lack of sufficient

moisture. The females, being wingless, are unable to migrate suffi-

ciently to cause serious damage in one year. A cultivated crop once in

two or three years, as a rotation with clover or alfalfa, is recommended
when the destructiveness of the pest warrants strict remedial measures.

On the ranges there is no remedy that would justify its cost.

Natural Enemies.—E. K. Carnes and E. J. Newcomer232 report a

tachina fly as parasite upon the larvae.

Fig. 313.—The alfalfa crane-fly. Tipula sim-
plex Doane. Winged male and wingless female.
Natural size. (After Carnes and Newcomer,
Mo. Bui. Cal. Hort. Com.)

THE CACTUS-FRUIT GALL-FLY

Asphondylia opuntice Felt (Family Cecidomyidae)

(Fig. 314)

Description.—The flies resemble mosquitoes somewhat because of

their small size, long legs and slender shape. The bodies are gray and
almost | inch long. Fig. 314 shows the general characters very well.

The larva? are nearly cylindrical, white and fk inch long. The puparia

2"-Mo. Bui. Cal. Hort. Com., I, p. 279, 1912.
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are white al first, bul soon become light brown and arc about fehe same

length as the maggots.

Life History.— Tlic life history of this insect has not been studied.

The winter is probably passed in the pupal stage in the soil or in the

fruit. The eggs are evidently laid on the outside of the fruits when
the latter are quite small and the maggots upon hatching enter the

*K

trjjO'--' jSi

-.

Fig. 314.—The cactus-fruit gall-fly, Asphondylia opuntiw Felt. Cactus fruit
showing pupal cases and holes where adults have issued. Adults in upper right
corner, enlarged tliree times. Fruit natural size. Specimens collected at Ventura
by S. H. Essig. (Original)

pulp, riddling it with holes. Hundreds may infest a single small fruit.

Pupation takes place in the burrow just beneath the outer skin. "When
ready to change to adult the pupa cuts a round hole through the skin

and wriggles from one half to three fourths its length outside before

the puparium breaks and the fly emerges. The illustration (Fig. 314)
shows the large number of pupae eases still adhering to the fruits.

Nature of Work.— The first evidences of the presence of this fly is

the prematurely yellowing and ripening or the stunting and deform-
ing of the fruit. By the time the pupae begin to show through the

skin the fruit is entirely destroyed. Because of the possibilities of

growing cactus fruits in the southern part of the State, this fly is of

considerable economic importance and may become more so as the

industry is developed.

Distribution.— The cactus-fruit gall-fly has a wide range throughout
the southern part of the State. It has been reported from Los Angeles
southward by Hunter. Pratt and Mitchell.288 In the spring of 1914

-" 3Bul. No. 113, Bur. Ent., U. S. Dept. Agric, pp. 34-35, 1912.
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S. H. Essig collected large quantities of seriously infested fruit in

Ventura County.

Food Plants.—The fruits of various species of Opuntia are attacked.

Control.— Control measures for this pest have not been worked out

and will undoubtedly be difficult. The entire elimination of the native

food plants should precede any commercial plantings of cactus.

THE HESSIAN FLY
Phytophaga destructor (Say) (Family Cecidomyidse)

[Mayetiola destructor (Say)]

(Cecidomyia destructor Say)

(Fi£ 515)

Description. — This

insect, when fully de-

veloped, is a small
brown fly, about TV
inch in length. The
eggs are about 1-50

inch long, cylindrical

and shining red. The
maggots are greenish-

white in color and work
between the sheaths

and stems of the host.

The puparia are rich

brown and located in

the stems or among the

roots at the bases of

the plants.

Life History. - The
adults appear in the

fall and deposit their

eggs upon the stems
and leaves of the young
growing wheat as soon
as it is well above the

ground. The larva.1

work between the

blade-sheath and stem
during the fall and
winter, changing to

puparia in the spring
and to adults a little

later. These adults,

known as the spring
brood, lay eggs in the

growing stalks, weaken-
ing and causing them
to fall. After the grain
is cut the maggots re-

main in the stubble,
21—130G4

Fig. 315.— The Hessian fly, Phytophaga destructor
(Say). Healthy wheat stalk at left and infested stalk
at right ; a, egg ; b, larva ; c, puparium or "flaxseed" ;

d, exposed pupa; e, adult female laying eggs; f, female;
g, male ; h, puparia or "flaxseeds" in natural position
between leaves and stalk; i, parasite (Merisus destruc-
tor) . Ali greatly enlarged excepting e, which is about
natural size. (After Riley, Burgess and Forbes)
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transforming into adults, known as the fall brood, which lay their

eggs upon the young growing wheat.

Nature of Work.—The maggots work in the stems, usually near the

ground, and either kill or so stunt the plants that little or no grain is

produced. Infested fields appear yellowish and look very unhealthy.

Distribution.— This insect was introduced into the State many years

ago. It is recorded as occurring in the San Francisco Bay region and
south along the coast to Monterey Bay, 234 where it is still quite common,
but does little or no damage.

Food Plants. 235—Wheat is most seriously injured by this pest, and
the damage done to that crop in the central wheat-growing states has
been great. It also works upon Agrostis, brome grass (Bromus ciliatus),

quack grass and American wild rye (Elymus americanus).

Control.—Fortunately the ravages of this fly in California have not
been great, and it is to be hoped that it will never become a serious

pest here. Control is extremely difficult, consisting in burning and
plowing under the stubble as soon as the wheat is cut and planting as

late in the fall as possible. Early trap crops of wheat are also planted
about August. Such crops attract the flies, and after the eggs are laid

they are plowed under and destroyed.

Natural Enemies.— Parasites also play some part in the control of

the pest. In the Eastern States the parasite, Merisus destructor Say.

works upon it. The internal parasite, Semiotellus destructor, has been
bred from the fly in California.

SYRPHIDvE (Family)

FLOWER, HONEY OR SWEAT FLIES

Always among the plant lice are to be found flat, sticky-looking

maggots, which are decidedly pointed at one end and do not have
distinct head, eyes or legs. These so-called "worms" are the larvas or

maggots of flies belonging to the family Sijrphidce, which are commonly
called syrphid or flower flies. The larvae vary from the very minute
first-hatched maggots to nearly an inch in length, according to the

species. They may be dark green, brown, orange, very light or nearly
black in color. Those feeding upon plant lice, and herein described,

are green with a longitudinal stripe on the dorsum. The mouth is

situated at the small end, and all of the food is obtained by puncturing
the body walls of the lice and then sucking out the contents. This
operation is easily observed in the field. The maggot, firmly supported
by the large posterior end, raises itself up and begins to blindly move
its mouth end about in quest of food. If it touches a plant louse it

immediately lifts it into the air and sucks it dry. This is very rapidly
repeated, with very disastrous results to the lice. When the larva is

full grown it seeks some sheltered spot in which to pupate. This may
be accomplished on the stems or upon the surface of a leaf. The
puparium is a long, roundish, or oval body of various colors, showing
no signs of life. The fly removes one end (the operculum) of the

puparium to escape. The adults are of various colors, but those most

I'.nl No. 10, n. s.. Bur. Ent. IT. S. Dept. Agric, 1898.
Jr. Be. Knt. TI, p. 231, 1000.
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familiar arc usually dark, with transverse yellow bands across the abdo-
men. They are very swift fliers and are often mistaken for bees or
wasps. They are common around flowers, feeding upon the nectar,
and from this habit get the names "flower or honey flies." On hot
days they are sometimes very numerous and are called

'

' sweat flies
'

' in

the Eastern States. They deposit their rather long, whitish eggs singly
upon leaves and twigs which are infested with plant lice, and these give
rise to the green larvae.

There are many groups with entirely different food habits. Some
are destructive to plant life, while most are of no particular economic
importance.

While some of these flies do much to prevent the spread of plant
lice, they are in turn preyed upon by other insects. Ants, which foster

and protect the plant lice, kill and carry off the syrphid larva' in large
numbers and greatly reduce their efficiency.

There are many other enemies, which also prey upon all stages of the

syrphid flies. The larva? and pupae are heavily parasitized by internal

hymenopterous parasites, especially of the genus Anomalon,23 * includ-

ing, in this State, A. syrphicola Ashm., A. orbitalis Ashm., A. xanthopsis
Ashm., and A. maculifrons Cr. The adults are often attacked by a

fungus (Empusa sp.), which kills great numbers of them.
There are many common species in California and it is impossible to

include all here, so only a few representative destructive and beneficial

forms are given.

THE OBLIQUE SYRPHID FLY
Allograpta obliqua Say

(Fig. 316)

Description.— This is one of the smaller syrphid flics, being seldom
over | inch long. The body is slender ; eyes, dark red ; face, yellow

with dark median line; antennae, amber-brown; thorax, iridescent

green ; scutellum and legs, light yellow

;

abdomen, dark with four transverse yellow
bands on the dorsum, and yellow longi-

tudinal markings at the base of the amber
or dark browrn abdominal tip.

Distribution.— This is one of the most
widely distributed and common species Fig. 31c—The'obiique syrphid

found in the southern nart of the State fly-
Allograpta obliqua Say. Rn-luuuu m me souuitiii pan 01 liil oiaie,

larged five times. (Author's illus-

bemg present in practically every locality, tratiqn, p. c. Jr. Ent.)

It is rare in the central and northern sections, as noted by W. M.
Davidson.

Hosts.—The larva? of this fly work upon a great number of lice, and
adults have been reared from those feeding upon the oat aphis, Aphis
avencB Fab., the black citrus plant louse, Toxoptera <ti<r<uilta Koch, the

melon aphis, Aphis gossypii Glover, and the destructive pea aphis,

Macrosiphum pisi (Kalt.).

-2Hnseet Life, III, p. 460, 1891.
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THE LEMUR SYRPHID
Baccha lemur Oaten Sacken

(Fig. 317)

Description.— The adult is dark gray or nearly black, with a very

slender body and a large black spot near the middle of each wing. It

averages about ^ inch in length.

Life History. — Practically nothing is known con-

cerning the life history of this insect. The writer

reared large numbers of adults from twigs infested

with the yerba-santa mealy bug, Pseudococcus yerba-

santce Essig, upon which the larva^ were evidently

feeding.

Distribution.—The author collected large numbers
of this fly in Ventura County. It occurs commonly in

the southern part of the State, but is rare elsewhere,

according to W. M. Davidson.

i.J^if'cJil'iT^!)
6 Host.— The yerba-santa mealy bug, Pseudococcus

It'iliul hy 1 plllU, .£> tll>- *
.

*

,

cha lemur o. s. yerba-sa ii I (v Essig, and other early buys are hosts <>l

Adult, enlarged '

,
• n

twice. (Original) 1 |ns n y.

THE DRONE FLY
Eristalis ienax Linnseus

(Fig. 318)

Description.—The adults are large yellowish-brown flies, resembling

very much the drones of the common honey bee. The body is dark with

yellowish-brown markings upon the abdomen, which is also covered with

short, fine, yellowish hair. The head,

thorax and legs are covered with

longer hair of the same color. The
wings have brown stains near the

middle. The length is about i inch.

The larva 1 are brownish, and be-

cause of the long anal breathing

segment are known as rat-tail mag-
gots. This long tube allows the

maggots to breathe while imbedded
in liquid filth.

Life History.— The eggs are laid

about non-sanitary toilets, sewer
outlets and similar filthy places,

where the hatched larva1 may feed
and develop. The adults are said to be of value because of their aid

in the pollenization of composite and other flowers. They are very
busy workers and exceedingly active on the wing.

Distribution.— Throughout the State—a very common fly.

Fig. 318. — The drone fly, Eristalis
t< nax Linn. Adult, enlarged twice.
(Original)
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THE NARCISSUS BULB-FLY287

Merodon equestris Fabricius233

(Figs. 319, 320)

Description.— The adults are large two-winged flies from § to £ inch
long. They are black and usually banded with yellow or gray, "much
resembling a bumble bee. The entire body is very hairy. The eggs are
very small, oval and white. The larvae or maggots are dirty white or
yellow, legless and from | to f inch long. At the posterior end is a

Fig. 319. — The narcissus bulb-fly, Merodon equestris Fab. Upper left is larva
removed to show shape and general appearance, lower is larva in situ in narcissus
bulb. Enlarged three times. (After Childs, Mo. Bui. Cal. Hort. Com.)

projection bearing two spiracles for breathing. The mouth-hooks and
anterior spiracles are not so easily located. The pupae are elongate,

grayish-brown, distinctly segmented, with posterior projecting spiracles

still visible.

Life History.— The winter is passed in the larval si age within the

bulbs in the soil. Pupation takes place in the old burrow or in the soil,

in the spring, and the adults appear in early summer and deposit their

eggs on the plants near the base of the leaves, or on the bulbs if they

23TChilds, Leroy, Mo. Bui. Cal. Hort, Com., HI, pp. 73-76, 1914.
238A small black hymenopterous insect commonly known as the cattleya fly, Isosoma

orchideurum Westwood, belonging to the family Eurytomidai, lias recently been re-
ported by L. A. Whitney as attacking orchids in a greenhouse in San Francisco. The
larva? feed within the bulbs, which are greatly distorted or may even be entirely
destroyed. (Mo. Bui. Cal. Hort. Com., pp. 483-485, 1914)
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are exposed above ground. The larva' eat through the tender scales to

the heart, where they feed and remain during the winter. There is

but one brood a year.

Nature of Work.—The maggots usually feed in the center of the

bulbs, and their presence is often quite difficult to detect. One method
is to squeeze the bulbs near the neck when they are dug, and if they
give to the pressure of the hand they are almost certain to be hollowed

out by the maggots. When cut open the bulbs appear as represented

in Fig. 319. There is usually but one maggot in a bulb, but occasionally

two or three may be found in one plant. In some localities the insect

often proves very serious and causes great loss to bulb growers.

Distribution.— The maggots of Ihis fly have often been taken in

quarantine in shipments of bulbs from Europe. The insect has become
established in the San Francisco Bay region and has been taken in

Marin, Alameda and Santa Cruz coun-
ties. It is also abundant and quite

destructive in British Columbia, in the

vicinity of Vancouver. 231 '

Food Plants.— The following lily

bulbs are known to be hosts of the fly

:

Amaryllis, daffodil, Euryclcs, Gal-

tonia, Jlippeastrum, hyacinth (culti-

vated and wild), Narcissus, Saltonia,

Scitta it tilOris, tulip (rarely) and
Vallota.

Control.— Control measures, though
affording only partial relief, are well

worth observing, as they often give

very satisfactory results. If bulbs do
not grow in the spring they should
be dug and destroyed, as well as all

unhealthy looking plants. All should
be dug in the summer and carefully

sorted to eliminate those infested.

Bulbs may be steeped from twenty-
four to forty-eight hours in lukewarm water, care being taken to see
that the water does not get cold and the bulbs become chilled. Prac-
tically all of the larva* may be drowned in this way. After soaking, the
bulbs should be carefully dried. Capturing adults early in the spring
with a net is also recommended. No infested bulbs should ever be
planted.

Fig. 320.—Adult narcissus bulb-flv,
Merodon equestris Fab. Enlarged three
times. (After Childs, Mo. Bui. Cal.
Hort. Com.)

3»Treheme, R. C, Proe. Ent. Soe. Brit. Columbia, No. 4, n. s., pp. 31-32, 1914.
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THE AMERICAN SYRPHID FLY
Syrphus americanm Wiedemann

(Fig. 321)

Description. — In general this species greatly resembles Syrphus
pyrastri (Linn.) in shape and color, though it is somewhat smaller.

The eyes are dark reddish-brown ; face, amber yellow with a dark band
in the middle extending. from
the base of the antennae to the

month; antennae, black, with
dorsal arista; thorax, iri-

descent green, covered with
fine, long hair; legs, amber
with bases dark; abdomen,
rich, shiny black with one
broken and three continuous
transverse yellow bands on the

dorsum.

Distribution. —This syrphid
is very common in all sections

of the State.

Hosts.— The larva? feed
upon a great number of plant

lice, including the black peach
aphis, Aphis p&rsicce-niger

Smith, the melon aphis, Aph is

gossypii Glover, the green
apple aphis, Aphis pomi DeG.,
the green citrus plant louse,

Macrosiphum citrifolii Ashm.,

Fig. 321.—The American syrphid fly, Syrphus
a mi ricanus Wied. Adults, enlarged three times.

. (Original)

the destructive pea aphis, Macrosiphum destructor (Kalt.

black citrus plant louse, Toxoptera aurantm Koch.
and the

THE LARGE SYRPHID FLY
Syrphus pyrastri (Linnaeus)

[Catabomba pyrastri (Linnaeus)]

[Lasiophthicus pyrastri (Linnaeus)]

(Musca pyrastri Linnaeus)

(Fig. 322)

Description.—This is one of the larger syrphid flies, being nearly

| inch long. The compound eyes occupy most of the head and are dark

Indian-red or brown. The face is yellow and hairy, with median dark

line; the antenna? are black with long dorsal arista?; the thorax is iri-

descent dark blue or green and covered with long, fine hairs ; the scutel-

lum is the same color as the mesothorax ; the coxa? are dark ; the femora,

dark with tips light; the tibia?, amber or yellowish, slightly darker at

tips ; the taris, dusky ; the abdomen is velvety black with three pairs of

marginal curved transverse bands on the dorsum. These bands do

not come together in the middle, and so really form six broken bands.

In the females they are sometimes absent. The eggs are very small

and white. The larva?, when full-grown, are nearly f inch long and
vary from light green to light brown in color. The puparia are brown
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Distribution.— This is an exceedingly common species found all over
the State.

Hosts.—The larva? appear to make little or no distinctions as to

aphid species and feed upon a great many, among which are: the green
citrus plant louse (Macrosiphum citrifolii Ashm.), the black citrus

Fig. 322. — The large syrphid fly, Syrphus pyrastri
( Linn.). Adults, enlarged twice. (Original)

plant louse ( Toxopiera aurantice Koch), the melon aphis (Aphis gos-

sypii (Hover), the black peach aphis (Aphis persicce-niger Smith), the

cabbage aphis (Aphis brassicce Linn.), the oat aphis (Aphis avence Fab.)
and the mealy plum plant louse (Hyalopterus arundinis Fab.).
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TACHINID^ (Family)

THE TACHINA FLIES

This is one of the most beneficial families of insects, because of the
parasitic habits of the larvae upon destructive caterpillars, grass-
hoppers, bugs, beetles, sawflies, etc.

The adults vary greatly in size and are usually grayish with striped
and very hairy bodies. They become very active on hot days. The
eggs arc usually white and stuck to the living larva1 , upon which the
maggots are to feed. Upon hatching, the larva1 bore through the skin
of the host, nourishing themselves throughout their development upon
the internal tissues, avoiding the destruction of the vital organs until

ready to pupate. When the host is destroyed they usually leave the
old carcass and form hard, brown puparia near the surface of the
ground. The adults issue from these in a very short time. Breeding

Fig-. 323.—A tachina fly, Phorocera saundersii Willtoton
reared from caterpillars of the variegated cutworm, Men-
docino County, Sept. 14, 1914. The flies are dark allic

blue; the females averaging ; inch and the males 3-16 inch

in length. The specimens were determined by W. R. Walton
through the kindness of Prof. J. M. Aldrich. (Original)

is rapid, there being, in some species, several generations cadi year.

The reproductive habits are varied. Some lay large, flat, whitish

cogs on the host, the larvae emerging below and entering the host

without disturbing the empty egg-shell; others lay Large numbers of

minute eggs on the foliage, which are swallowed with the plant

tissues by the host in feeding; still others puncture the integument
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of the host with a sharp ovipositor and introduce a larva already

hatched. While these are believed to be the principal ways by which
the larva' gain access to the interior of the host, several other methods
have been noted.

THE SPINY TACHINA FLY
Paradejeania rutiUoides Jaennicke

(Fig. 324)

Description.— The adult of this species is large, measuring nearly

I inch in length. The abdomen is especially large and covered with
long black hairs. The face is black with a silvery luster; eyes, dark
brown; antennae, black; thorax, black with yellow margin and scutel-

1 um ; basal half of the abdomen, yellow with a longitudinal median
line and the apical half black; wings, dusky throughout with yellow-

base; legs, black.

Distribution. — This species occurs throughout the central and
southern parts of the State.

Hosts.— Caterpillars of various species are the hosts. How the larva'

enter the host is unknown.
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THE TUSSOCK MOTH TACHINA
Tachina mclla Walker

(Fig. 326)

Description.— The Hies appear dark gray in color. The eyes art-

brown; face, white; thorax, black with dull gray markings; halteres,

white ; abdomen, black with
regular gray spots on the sides

of the dorsum ; legs and an-

tennae, black. The females are

£ inch long and the males con-

siderably smaller, as shown in

Fig. 326.

Distribution. — The tussock

moth tachina occurs through-
out the entire State and is quite

a common species.

Hosts.— This fly preys upon
the California tussock moth
(Hemerocampa vetusta Boisd.),

tbe forest tent-caterpillar (Mal-

acosoma disstria Hubn.) and other species of Malacosuma

Fig. 32 6.—The tussock moth tachina, Tachina
nulla Walker. Male and female, enlarged three
times. (Author's illustration, Mo. Bui. Cal.
Hort, Com.)

ANTHOMYID/E (Family)

ROOT-MAGGOTS AND LEAF MINERS

The adults are rather small or moderately large, somewhat resem-

bling house flies. The bodies are usually non-metallic and clothed with
few or many rather stiff hairs. The first posterior cell of the wings
is broadly open. The adults are common about houses and gardens.

The maggots usually feed upon decaying vegetable matter, but those

of a number of species attack living plant tissue and are serious garden
pests.

THE BEET OR SPINACH LEAF-MINER

Pegomyia vidua Lintner

(Figs. 327-331)

Description.— The flies are gray with the front of the head white.

The entire body is sparsely covered with stiff black hairs. The length

averages slightly less than I inch. The eggs are elongate-oval, being

about three times as long as wide, ivory white with surface beautifully

sculptured, as shown in Fig. 327. They are about 1-20 inch long. The
maggots are white or yellowish-green if feeding. The mouth hooks are

black. The spiracles are brown and arranged in two sets of three each,

near the top of the blunt posterior end. The length of the full-grown
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Fig. 32 7.—The beet or spinach leaf-miner, Pegomyia vicina
Lintner. Ess's on beet leaf at the left in a very characteristic
group of eight, enlarged nearly three times. Outline of egg and
portion of sculptured surface at the right, very greatly en-
lared. (Original)

maggots averages about \ inch. The puparia are dark reddish-brown,
regularly oval and nearly .{ inch long.

Life History.—The winter is spent in the pupal stage one or two
inches below the

surface of the
ground. The
adults emerge in

the spring and
lay their eggs on
the undersides of

the leaves. They
are usually de-

posited in groups
of four or eight,

but there are

sometimes but one
or two in a mass.
They a r e fast-

ened by the sides

and are arranged
in irregular rows
side by side.
They hatch in

less than a week
and all of the

maggots enter the leaf tissues

near the same place and work
together just under the upper
epidermis, forming a long

winding mine, or more often a

large blotch. Within one or

two weeks the maggots are full-

grown. They then leave the

mines and drop to the ground,
where the pupal stage is passed
usually within two inches of

the surface. Occasionally a

pupa may be found within the

mine. The pupal stage requires

from ten days to three weeks.
The adults mate and immedi-
ately begin egg-laying. There
appear to be several rather un-
even broods in this State. The
adults of the first brood begin
to mature by the first of June
and breeding continues
throughout the summer. Prac-
tically all .stages are to be found

Leaf of a sugar beet showin the
from Jnne imtil the firs* of

made by the maggots of the beet or October, indicating two or three
h leaf-miner, Pegomyia vicina Lintner. i

'• , T
Reduced. (Original) overlapping broods.
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Nature of Work.—The mines arc made between the upper and Lower
epidermis of the leaves and the chlorophyll is completely destroyed,

the mines or blotches soon turning white

Many of the leaves are completely killed

by the attacks and any grown for greens,

as spinach, are completely ruined for

market if only slightly infested. The
maggots are easily located in the mines

by feeling or by holding the leaf to the

light.

Distribution.— This fly is very com-
mon at Berkeley, Oakland, Alameda
and other sections around the San

and later yellow or brown.
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THE SEED-CORN MAGGOT
Phorbia fusciceps (Zetterstedt)

| Pegomyia fusciceps (Zetterstedt) ]

(Aricia fusciceps Zetterstedt)

(Anthomyia scce Riley)

{ChortopMla cilicrura Rondani)

(Figs. 332, 333)

Description.— The fly is about A inch long or nearly the same size

cis the ordinary house fly and light gray in color. The adult may be

separated from related
species by a row of short,

nearly equal, hairs on the in-

side of the hind tibia3
.

241

The maggot is nearly cylin-

drical, being largest at the

posterior end, white or yel-

lowish and about \ inch

long. The pnparium is oval,

dark brown, with two pro-

jections on the anterior and
several projections on the

posterior end.

Life History. —The life

history of this species is

practically the same as that

of the radish maggot.

Nature of Work. — The
maggots work in the soil

upon the sprouting seeds

and either prevent growth
of the plants or so injure

them as to produce only a

stunted, sickly plant.

Distribution.—The fly has

been received from San
Diego and Santa Barbara
counties and reared from
onions from the San Fran-
cisco Bay region. It prob-

ably also occurs elsewhere

in the State. It is common
throughout t h e Unite d
States.

Food Plants. — The
Fig. 332.—The seed-corn maggot, Phorl/ia fusci-

sprouting seeds or yonng
eeps (Zett.). Top picture shows maggots and plants of beans (lima and
their work on young lima beans; bottom shows ., . ,. N , ,

adults. Slightly enlarged. Specimens received other varieties), beets, cab-
in..,, If. v. M. Hall, San Diego. (Original) ha „e? com> mustard, OllionS,

pens, potato, radish, sweet potato and turnip are attacked.

•"Sanderson, K. D., ins. Pests Farm, Garden ami Orch., p. 321, 1912.
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Control.—The control of this pest is the same <is for the western
radish maggot.

Fig. 333.—Puparia and adults of the seed-
corn maggot, Phorbia fusciceps (Zett. ). En-
larged three times. (Original)
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THE WESTERN RADISH MAGGOT2 "

Phorbio planipalpis (Stein)

[Pegomyia planipalpis (Stein)]

(Chortophila planipalpis Stein)

(Figs. 33 4-339)

Description.— The flies are rather robust, dark blue or black and
covered with many large black hairs, which give them the appearance
of the tachina flies. The length averages f inch from the face to the

tip of the wings. The females have two continuous and two broken

Fig. ;!:!!.—Radishes showing the work of the Western
radish maggot, Phorbia planipalpis (Stein). Natural size.
(Original)

longitudinal lines on the dorsum of the prothorax. In the males the
median black stripe on the dorsum of the abdomen is continuous. The
eggs are long and slender, slightly curved, pure white with very fine

longitudinal depressions and fa inch long. The maggots vary from
white to yellow and when full grown are from j- to § inch long. They
are distinctly segmented, truncate at one end and pointed at the other.

-'-The cabbage maggot, Phorbia brassicw (Bouche) does not occur in California
"rding to the recent findings of Prof. J. M. Aldrich. who has kindly identified all of

the material for me. All previous mentions of this species probably refer to the
western radish maggot.
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The pointed end is dusky and there are two minute black spiracles on
the truncate end. The puparia arc regularly oval, distinctly segmented,
from light reddish-brown to dark brown in color and average ]

inch
in length.

Life History.—The winter is passed in the adult and pupal stages.

The hibernating adults and those transforming from the pupa? begin to

emerge in the spring and to lay eggs upon the host plants. They are
deposited singly or in small, loose masses upon the young leaves near
the crown of the host or upon the root, if it protrudes above the ground.

Fig. 335.—Longitudinal sections of radishes, showing work,
maggots anil puparia of the Western radish maggot. Phorbia
planipalpis (Stein). Natural size. (Original)

The young maggots, on hatching, burrow directly into the roots, com-

pletely ruining them for market purposes. The entrances to the bur-

rows soon become darkened and usually juices exude during the earlier

periods of their work. When full-grown the maggots pupate in the

burrows or in the soil near the roots. Rarely the pupae have been found

among the green leaves. The adults of the first or second brood begin

to issue in August and September, and the eggs for another brood are

laid immediately. On September 10th the writer was able to take all

stages of maggots, eggs, pupee and adults. There appears to be several

broods a year.

Nature of Work.-The illustrations (Figs. 334, 335, 336) show well

the work of this fly. Burrows are made through portions of or the

entire roots, either killing the plants outright or making them unfit for

market purposes.

22—13GG4
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Distribution.— This fly is quife common in the San Francisco Bay
region, having been collected by E. M. Ehrhorn in August, 1901.243

The writer lias found it abundant in Berkeley, in August and Sep-

tember, 1914. Professor 1\. W. Doane reports it at Carmel, Monterey
( Jounty.

Food Plants.— The author has reared this maggot from the follow-

ing plants: cabbage, cauliflower, radish, rutabaga and turnips. To this

list J. A. Hyslop adds lupines

and field peas.244

Control.— The control of

such a pest is extremely diffi-

cult and relief measures are

usually employed as preventa-

tives. Among the most effec-

tive remedies used for the cab-

bage maggot, a very close rela-

tive, are the placing of sand,

soaked in kerosene, around the

bases of each plant as soon as

transplanted or well up in the

field. This is to prevent egg-

laying by the female. A weak
solution of carbolic acid emul-
sion sprayed repeatedly over

the plants will keep the flies

away. Fertilizers, such as

kainit, nitrate of soda and
superphosphate, applied at the

rate of from 1,000 to 1.500

pounds of kainit, 100 pounds
of nitrate of soda, or 200
pounds of superphosphate per
acre are recommended. Gas
lime, applied around each

plant, is claimed to afford

some protection.

Carbon bisulfid, though an
expensive remedy, is effectual.

A special tarred card, placed
around the base of cabbage and
cauliflower plants, prevents the

flies depositing their eggs upon
the stem.

Plowing and thorough cultivation arc recommended as giving excel-

lent results in the control of this pest. A badly infested field should be
thoroughly plowed and cultivated as early as possible to destroy the
pupa'.

Natural Enemies.— Of the internal parasites bred from this species
there are reported Aphareta sp., Polypeza sp. 243 and Holaspis sp. 244 The
author has reared as many as eleven individuals of an undetermined
parasite from a single pupa.

No. fi6. pt. VII, Bur. Ent, U. S. Dept. Agric, p. 95, lQO'J.
'•"Uiil. No. 95, pt. VI, pp. 105-108, 1!U2.

Fig. 336.—Longitudinal section of cauliflower
plant and young cabbage plant showing work
and maggots of the Western radish maggot,
Phorbia planipalpis (Stein). Natural size
( Original)
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r\

Pig. :::!7.—Eggs of the Western radish maggot, Phorbia planipalpis
(Stein). At left as they are deposited on the radish, enlarged twice; at
the right an outline drawing and portion of the sculpturing on the surface,
greatly enlarged. (Original)

Fig. 338.—Puparia of the Western radish mag-
got, Phorbia planipalpis (Stein), in the soil at
base of a young cabbage plant, previously at-
tacked by the maggots. Enlarged twice. (Orig-
inal )

Pig. 339.—Adult of the Western
radish maggot, Phorbia planipalpis
(Stein). Side view, enlarged twice.
( Original I
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THE SPOTTED ROOT FLY ;|

Euxesta notata Wiedemann (Family Ortalidae)

Description. — The flies are slightly over | inch long, beautiful,

metallic-green in color with eyes dark brown. The wings are trans-

parent with a distinct black spot near the middle of the front margin
and a similar spot near the tip of each. The maggots vary from white
to dusky brown, the blunt end being often darker than the rest of the

body. They are about £ inch long when fully matured. The puparia
are dark brown, rather slender-oval and about T% inch long.

Life History.— The eggs are usually laid in the tissues of injured
or damaged fruits and vegetables, and while the maggots work prin-

cipally upon such tissues they are often found in sound and living por-

tions and occasionally in apparently uninjured fruits. The pupa? are

found in the decayed hosts or in the soil. Due to the peculiar habits

of the larva>, they have often been mistaken for the maggots of the true
fruit flies of the family Trypetidce and have been the occasion of great

alarm.

Nature of Work.—The maggots work within the roots and fruits,

usually when they are in the process of decay. It is not a pest of

healthy tissues.

Distribution.— This fly occurs quite commonly throughout the State,

but is more abundant in the warmer sections of the central and southern
parts.

Food Plants.— This species caused considerable alarm some years

ago, when it was found working upon muskmelons in Tulare County,
but investigation showed that only the injured or decayed melons were
attacked. No less anxiety was aroused in the summer of 1912, when
maggots were found in apparently sound oranges in Los Angeles
County, but they also proved to be of this harmless fly. According to

Professor J. M. Aldrich, the maggots are known to attack onions, osage
orange, cotton bolls, sumach fruits, berries of horse nettle (Solanum
carolinense) and decaying apples. The roots of loco weed (Astragalus
mollissimus) , sugar beets and cabbage are also hosts.

Control.— Remedies are not necessary for this fly, as it is not a pest.

TRYPETID^ (Family)

FRUIT FLIES

The members of this family are numerous, quite small, and usually
have prettily marked wings. The abdomen has four or five segments.

The male genitalia are little exposed, while the ovipositors of the

females are more or less projecting. The maggots live in fruit, vege-
tables and steins of the plants, entirely ruining the hosts in the former
cases and producing galls in the latter. This family is known the

world over because of the many serious fruit flies which belong to it

ami which are so serious to fruits. The Mediterranean fruit fly,

Mexican orange maggot, melon maggot, olive fruit fly, railroad worm
of the apple, cherry fruit fly. and the currant or gooseberry fruit fly

are among the members of the family.

his fly was listed under the common name of cantaloupe fly in first edition.
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THE PARSNIP LEAF-MINER
Aeidia fratria (Loew)
(Trypeta fratria Loew)

Description.—The flies are very small, being no more than T
:

\r inch
long with a wing expanse of T^ inch. The general color is pale yellow.
The abdomen is pale green, the eyes red, the wings clouded with yellow
and the ovipositor black and yellow. The maggots are yellowish-white,
often appearing greenish. When fully matured they are f inch long
and one fifth as wide. The puparia are regularly oval with lower side
slightly flattened. They are first pale green, becoming straw-colored
with age, distinctly eleven segmented, £ inch long and half as wide.

Life History.— The life history is imperfectly known. In all prob-
ability the eggs are laid upon the leaves, near the edges, and upon
hatching the larva? enter the tissues just under the upper epidermis.
Numerous mines are made before the maggots are fully matured.
Pupation takes place within the mines, the adults issuing in about
two weeks.

Nature of Work.—The work consists in the making of numerous
irregular mines just under the epidermis of the leaves by the larvae.

These mines may be so thick as to completely cover the leaves and are
usually made only near the bottom of the plants or in shady places

elsewhere. Old seed-bearing plants are apparently preferred.

Distribution.— The parsnip leaf-miner occurs in this State,'240 but
the distribution is not well known.

Food Plants.— The leaves of the cultivated parsnips are ordinarily

infested. According to Professor J. M. Aldrich, it was reared from the

leaves of giant wild parsnip, Heraclewm lantanum, in eastern Wash-
ington by C. V. Piper.

Control. — A repellent such as carbolic acid emulsion, applied to

prevent egg-laying in the spring, may prove of practical value. Poison

sprays have also been recommended to kill the larva1 as they enter the

leaf. Trap crops of seed-plants are very useful and should be burned
when they become thoroughly infested.

THE CURRANT OR GOOSEBERRY FRUIT-FLY 1T

Epochra canadensis (Loew)

(Trypeta canadensis Loew)

i Figs. 340, 341 )

Description. — The flies are about as large as house flies, orange

yellow in color, with the two wings beautifully clouded with yellowish

markings. The eyes are green. The adults are very active and restless.

The eggs are oblong, shiny white, with a short pedicle at one end and
slightly over 1-25 inch in length. The maggots are white with black

24"Woodworth. Cal. Insects, p. 135, 1913.
Bui. 82 pt. II. Bur. Bnt. U. S. Dept. Agric, pp. 11-12, 1909.

Z47Saunders, W., Ins. Pests, Farm, Garden. Orchard, p. 352, 1883.

Gillette, C. P., Bui. No. 19, Colo. Agrcl. Exp. Sta., p. 18, 1892.

Harvey, F. L., Ann. Rept. State Coll. Me., pt. 2, p. ill. 1895; Bui. No, 35, Me.
Agrcl. E\p. Sta.. 1897; 13th Ann. Kept. Me. Agrcl. Exp. Sta., p. 25. 1897.

Piper, C. V., and Doane, R. W., Bui. No. 36. Wash. Asjrcl. Kxp. Sta., 1898.
Johannsen, O. A., Bui. No. 177. Me. Agrcl. Exp. Sta., p. 36, 1910.

Paine, J. H., Psyche, XIX, No. 5, pp. 139-144, 1912.
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Control.—The control of any fruit-infesting maggot is very difficult

and at best may only be a slight help in preventing the entire loss of
crops. The gathering and destruction of all green berries before they
begin to fall will remove practically all of the next year's brood, but
this is a very difficult matter, even in a small patch, and beyond ques-
tion in large acreages. Thorough cultivation during the winter will

expose many of the hibernating pnparia and cause their destruction,
especially by allowing poultry to pick these up after each cultivation.

Covering each bush with fine netting, tying it securely around the
base, to prevent the entrance of the flies as they emerge from the
ground, is to be recommended for the small garden.

THE POMACE FLY
Drosophila melanogaster Meigen2* (Family Drosophilidae)

(Drosophila ampelophila Loew)

(Fig. 342)

Description.—The adults are small, light brown or orange-colored
flies with bright red eyes. The tips of the abdomens of the males
are dark. The average length is about $\ inch. The eggs are oblong,

exceedingly small, and have two long projections or wings. The
maggots are white and ^ inch long. The pupas are yellow or brown
with light markings near the anterior end, which bear two long horn-
like breathing tubes. This species can always be distinguished by the

comb of black spines on the upper side, near the tip of the front tarsus

of the male.

Life History.— The eggs are deposited in suitable feeding places for

maggots on decaying vegetables, canned, pickled or soured fruit. The
maggots work upon the above fruits until they are ready to pupate.

This takes place among the refuse, the adults appearing within a few
days. The entire life history seldom covers more than fifteen or twenty
days.

Distribution.— This species is exceedingly common throughout the

entire State.

Food.—Canned, pickled and sour fruits, and decaying vegetable

matter form the principal food. The author has reared the adults

from soured and decaying bananas, pickled figs and decaying radishes.

24SJohnson, C. W., Psyche, XX, pp. 202-203, 1913.
There are three other common species in California as follows: Drosophilu busckii

Coq., which greatly resembles the pomace fly, but is much smaller and has fine, dark,
transverse lines on the abdomen. It has been reared from decaying squashes, bananas
and potatoes. Drosophila repleta Woll. is much larger than either of the two former,
being slightly more than J inch lung and rather robust. The body is also considerably
darker, the abdomen being striped above with heavy, black, transverse lines. It is an
imported species and breeds in decaying bananas and other fruits. The author lias

not seen specimens of Drosophila apicata Thorn., the larvae of which mine the leaves
of cabbage.
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Control.—Though these flies are of little or no economic importance,

a description is included here to clear up the many misapprehensions

that the maggots mighl be those of the Mediterranean fruit fly or some

oilier imported fruit fly.

Pig. 342.- The pomace My. Ampelophila melanogaater Meigen-
Adults .it top and maggots and puparia at bottom. Enlarged
four lim.-s. (Author's illustration, Mo. Bui. Cal. Hort. Com.)

However, the insects often trouble pickles and preserved fruits, but

i1 is only necessary to keep these securely covered to prevent the

i utrance of the flies.
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AGROMYZIM: (Family)

The members of this family are small or minute flies, which are not

easily separated from the closely allied families. The front of the

head is rather broad; the antennas, short with the arista, when present,

bare or only pubescent. The wings are relatively broad. The habits

of the larvae are varied ; a large number are leaf-miners ; some are

predaceous upon aphids, scales and other small soft-bodied insects.

while still others make galls in which they live.

THE SERPENTINE LEAF-MINER I; '

Agromyza pusilla Meigen250

(Fig. 343)

Description. — The adults are very small, varying from 1-25 to

TV inch in length. The color is variable, but black predominates.

Practically all of the head (except-

ing the eyes), parts of the thorax,

legs and abdomen, the scutellum and
halteres are light yellow. The wings
are transparent. The eggs are white,

oval, about 1-100 inch long and are

deposited just under the epidermis

on the upper surface of the leaves.

The maggots are yellow with black

mouth-parts, largest near the an-

terior end and truncate at the pos-

terior end. When full-grown they

are about £ inch long. The puparia

are oval, strongly segmented, shiny-

brewn and nearly
]

J
f inch long. The

' spiracles on each end are prominent.

Life History.—Egg-laying begins

in the spring of the year (May) by

the females, which appear at that

time. The eggs are thrust singly

into the leaf tissues until just be-

neath the upper epidermis from the

under surface, by the ovipositor of

the females. They hatch within

from three to eight days and the

maggots at once begin to make their

mines just beneath the upper epi-

Fig. 343.—The serpentine leaf.miner ferm\s f the leaves. The mines ;i1

Agromyza pusilla Meigen. Top picture

shows mines on alfalfa leaves, natural first are very slender, but gradually
size ; bottom, the adults, enlarged. Speci- l ___ ,v i rl PV fl<a +11P rmo»<rnt<i mfltiirp
mens collected at Redding by Leroy Deeome Wider as Xne maggOTS mdlUie.
Chiids. (Original) The surface of the leaves may be

traversed with their irregular mines or the entire epidermis may be

completely separated from the remainder of the leaf. Maturity is

-"Webster F. M., and Parks, T. H., Jr., Agrcl. Resell. U. S. Dept. Agric., Vol. I,

No 1, 1913.
' Most of the above information is taken from this paper.

- "Determined by Prof. J. M. Aldrieh.
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reached in from three to twelve days. Pupation takes place in an
enlargement at the end of the mine, usually near the under surface of

the leaves, beneath litter on the surface or just below the surface of

the ground. In California pupation takes place almost entirely within

the mines in the leaves. During the summer the pupal stage requires

from one to two weeks, with an average of about ten days. The adults

emerge by cutting a slit through the epidermis of the leaf. The life

cycle during the summer averages about twenty-three days, and from
one to one and one half months in late autumn. There are from three

to five generations a year.

Nature of Work.— The small egg-punctures may be observed on the

under surface of the leaves. Prom these the small mines are made just

beneath the upper epidermis. The mines are easily traced by the dis-

colored tissues just above them. They may be short or long and wind-
ing enough to completely sever the epidermis and cause it to appear
white and dead. The plants may thus be greatly weakened and the

whole field may appear exceedingly unhealthy. Usually, however, the

damage is confined to single plants or to small areas.

Distribution.—Webster and Parks 251 report the species from San
Francisco, Los Angeles and Imperial counties. On May 5, 1914, Mr.
Leroy Ohilds collected the larva' mines at Redding, Shasta County.
From these adults were subsequently reared. The insect probably has

a wide range over the State.

Food Plants.— in California the serpentine miner has been reared

from alfalfa in Imperial and Shasta counties, from cabbage and sugar
beets in Los Angeles County and spinach in San Francisco County.251

Webster and Parks-' 5 -' also report the following other hosts from the

United States: garden beet, red clover, sweet clover, white clover, cot-

ton, cowpea, smooth rock-cress, fenugreek, common malva, hedge mus-
tard, nasturtium, sweet pea, pepper, plantain, potato, radish and rape.

The following additional plants are also reported from Europe by the

same authors: bellflower, zigzag clover, garden daisy, dandelion, Euro-
pean elder, hedge nettle, hemp nettle, henbane, rest-harrow, bladder
senna, cypress spurge and sow thistle.

Control.— Clean culture and deep fall plowing have been recom-
mended for annual crops and frequent cuttings for such hay crops as

alfalfa and clover. For garden crops use the remedies recommended
for the chrysanthemum leaf-miner.

THE ASPARAGUS MINER
Agromyza simplex L<bw

(Fig. 344)

Description.— The flies have a wing expanse of about £ inch and
are metallic-black in color. The maggots are 4, inch long and white.

The puparia are y inch long and red or brownish.

Life History.—The first adults appear early in the sirring and begin
egg-laying. The larvae mine beneath the epidermis of the stalks near
the bases and may penetrate eight inches underground. The injury

"'Jr. Agrcl. Reach. U. S. Dept. Agric, Vol, I, No. 1., pp. 62-63, 1913.
="Jr. Agrcl. Resch. U. S. Dept. Agric., Vol. I, No. 1, pp. 63-64, 1913.
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is often so severe as 1<> completely girdle the stems and thus much
damage may result. The puparia are formed in the burrows, espe-
cially on the roots and liases of the stalks. There are at least two
generations each year.

Nature of Work.— The maggots work just beneath the epidermis
of the stalks and often completely girdle the stems, thereby killing
the tops. The dead and dying' stalks usually indicate the presence of
this pest.

Distribution. — This fly has been reported by Mr. I. -I. Condil at

Antioch and Oakley, in Contra Costa County. It is probably partially
distributed in the central part of the State.

Food Plants.— This pest works only upon asparagus plants.

Fig. 344.—The asparagus miner, Agromyaa simplex Loew. Adull flies at the left,
greatly enlarged. Immature forms at the right as follows: a, larva or maggot; b,
thoracic spiracles and c, anal spiracles of the larva ; </. side view and <. dorsal view
of the puparium ; f, section of asparagus stalk, showing injury caused by the maggots
and sections removed to show location of the puparia. All except f arc greatly en-
larged. (After Chittenden, U. S. Dept. Agric.)

Control.—The control of the fly is somewhat difficult and consists

in the use of trap crops early in the spring, which should be removed,
roots and all, and burned in June. Other traps should be allowed to

grow up immediately and similarly destroyed in the fall.

Cutting out all infested stalks as often as they appear is also

advisable.

D. E. Fink253 recommends the following spray to kill the larva 1 in

the infested stalks:

"Black leaf 40" 1 gallon
Soap 4 pounds
Water 500 gallons

THE WISTARIA STEM GALL-FLY^'

Agromyza websteri Matlock

(Fig. 345)

Description. — The flies are very small, nol exceeding J inch in

length. They are black and hairy with rather la rue reddish-brown

eyes. The maggots are white, £ inch long and larger at one end. The

253Bul. 331, Cornell Univ. Agrcl. Exp. Sta., p. 410, 1913.
254Regarding the wistaria stem gall-fly, Prof. J. M. Aldrich makes the following

comment: "This species is made distinct by Malloch in his paper on the family under
the name Agromysa websteri Malloch. It is closely allied to A. schineri and, as hut
little material is available, I am not vet quite satisfied that they arc not the same.
The undoubted A. schineri (Giraud) makes similar galls, but on poplar. 1 had it

from Colorado last year."
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puparia are regularly oval, dark brown to

almost black, about I inch in length and one

third as wide.

Life History.— It is believed that the eggs

are laid in the early spring, by the adults, near
the buds of the food plants, for here the mag-
gots usually enter and form an enlargement or

gall, where feeding and pupation take place.

Nature of Work.— The presence of the

maggots is indicated by the small galls, or

swellings, at the bases of the buds along the

steins of the pink-flowering wistaria.

Distribution. — Undoubtedly this fly is

quite widely distributed, but it is reported
only from San Diego County.

Food Plants. - The fly appears to attack

only the pink flowering varieties of wistaria.

Control.— Cutting out and burning the in-

fested branches and avoiding the planting of

the pink flowering varieties are the best

methods of controlling or avoiding the attack's

of this fly.

THE DIPTEROUS PARASITE OF THE
COTTONY CUSHION SCALE
Gryptochcetum icerya (Williston) 255

l Lestophonvs iceryce Williston)

Description.—The adults of this very bene-

ficial insect are exceedingly small two-winged
flies, about TV inch long. The head and thorax

are metallic-blue and the abdomen bright iri-

descent-green. The antenna? are black; legs,

black or dark brown with feet light ; wings,

grayish, hyaline with dark brown veins.

Life History.— The life history has never
been fully studied and there are many con-

flicting opinions regarding it. Mr. E. J.

Vosler. Assistant Superintendent of the State

Inseetary, reared flies from the bodies of the

scales.

Distribution.— This fly is practically con-

fined to the citrus growing sections of southern
California and is most abundant in Los
Angeles, Orange and San Diego counties.

Professor R. W. Doane has reared specimens
from the cottony cushion scale at Stanford
University, where it is fairly common.

"According to Frederick Knab, the species preying upon the cottony cushion or
fluted scale in California is probably Cryptochatum monophlebi Skuse and not Cryp-
tocheetwm iceryw (Will.) as has been previously reported. (Insecutor Inscitise Men-
struus, II, No. ::, pp, 33-35, 1<>14)

Fig. 345.—"Wistaria stems,
showing galls produced by
the wistaria stem gall-fly,
Agromyxa websteri Malloch.
Enlarged. ( After Amundsen,
Mo. Bui. Cal. Ilort. Com.)
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Host.— The cottony cushion scale (Icerya purchasi Mask.) is the
normal host of this insect, and while it is not as consistent and reliable

in its work upon the scale as are the ladybird beetles {Novius cardi-
nalis and N. koebelei), yet its wTork is often phenomenal. During the
summer of 1912 Mr. A. S. Hoyt, Deputy State Quarantine Officer,

reared quantities of the Mies in Los Angeles County.

THE WILD PARSNIP LEAF-MINER
I'lu/loiu ii:ii albiceps Meigen

(Fig. 34 6.)

Description.— The flies arc exceedingly small, black or metallic-blue,

with the front and cheeks, bases of the wings, hands around the last

segment of the abdomen,
knees of the femora and the

tibiae yellow. The length is

about
;i\ inch. The puparia

are black with two noticeable

breathing tubes at one end.

Life History.-The life
history of this species greatly

resembles that of the chrys-

anthemum leaf-miner, ex-

cept that the pupal stage is

not passed within the mines,

but in the soil.

Nature of Work. — The
work greatly resembles that

of the chrysanthemum leaf-

miner.

Distribution.— This fly is generally distributed throughout the State.

It was taken in large numbers in the San Francisco Bay region in

June, 1914, by the author.

Food Plants.—The leaves of the giant wild parsnip are commonly
attacked in this State.

Natural Enemy.—A majority of the puparia are parasitized by a

small black hymenopterous insect (Diaulinus begini Ashm.).

Fig. 346.—Pupae and adults of the wild parsnip
leaf-miner, Phytomysa albiceps Meigen. The three
specimens of Diaulinus begini Ashm. were reared
from the pupa?. Enlarged twice. (Original)

THE CHRYSANTHEMUM LEAF-MINER

Phytomyza chrysanthemi Kowarz

[Napomyza chrysanthemi (Kowarz)]

(Fig. 347)

Description.— The flies are very small, averaging about 2-25 inch

in length. The face is yellow; antennae, black; thorax and scutellum,

gray with a pale yellow stripe in front of the base of each wing; the

abdomen, black with ventral sides pale yellow, and the legs, black with

yellow markings. The maggots are light and very small. The puparia

are dark brown and locked within the mines in the leaves.
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Life History. The life history of this fly is not fully known, but
probably greatly resembles thai of the serpentine leaf-miner in the
more important aspects.

Nature of Work.—Figure 347 shows the work of this fly, which con-

sists in the making of large numbers of mines just, under the upper
epidermis of the leaves. The infested plants become sickly and greatly

disfigured by the attacks.

Distribution. — The chrysanthemum leaf-miner has been quite
destructive to plants at Oakland during the past year (1914). It was

Fig. 347. The chrysanthemum leaf-miner, Phytomyza chrysanthemi Kowarz.
Flies and mines on cineraria leaf. Enlarged three times. Specimens received
from F. Seulberger, Oakland. (Original)

lirst taken and forwarded to the writer by Mr. Fred Seulberger, county
horticultural commissioner of Alameda County.

Food Plants.- J\l any of the C&mpositce, including chrysanthemum,
cineraria, Eupatorium, marguerite and Shasta daisy are attacked.

Control.—Prof. J. U. Sanders found that the eggs as well as the
larvae and newly formed pupa? within the mines could be killed with an
application of one part of "black leaf 40" to 400 parts of water, and
thai the pupa' of all ages could be killed by increasing the proportions
I to 200. 25fl

rMr. Ec. Rnt., V, p. 172, 1912
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HYMENOPTERA (Order)

MEMBRANOUS-WINGED INSECTS

BEES, WASPS, GALL-FLIES, SAWFLIES, HORNTAILS, ANTS.

This is the fourth largest order of insects, comprising not only some
of the most beneficial forms like the honey bees and parasitic insects.

but some very injurious forms like the sawflies and Argentine ant.

The transformations are complete, the larva being maggot or grub-
like and the pupa quiescent. The adults usually have four well
developed membranous wings and are powerful fliers, but a great
many members have no wings at all. The jaws are well developed
for biting, but the other mouth parts may be modified for sucking and
lapping. There is a very extraordinary phenomenon of the repression
of sex maturity and the development of a sting in the females of
certain families, while the phenomena of virgin-birth and the forma-
tion of galls are no less wonderful.

SIRICOIDEA (Superfamily)

HORNTAILS

The horntails somewhat resemble the sawflies in general appearance,
coloration and the two-segmented trochanters. The ovipositor, how-
ever, is in the form of a long spear or horn and not saw-like, and there

is but one apical spur on each front tibia instead of two. The larva1

usually feed within the small twigs or in solid wood. The tip of the

abdomen is curved backwards and ends in a small pointed tubercle

THE WESTERN GRASS-STEM SAWFLY
Cephus occidentalis Riley and Marlatt (Family Cephidae)

(Fig. 348)

Description. — The adults are shining black, spotted and banded
with yellow and about £ inch long. The larva? are yellowish-white with
head, pronotum, palpi rings, tips of paired circi and seta? of the last

abdominal segment, pale yellow. The mandibles are dark. They are

larger near the head, tapering towards the tip, which ends in a brown
tubercle. When fully-matured they are § inch long and one eighth as

wide. Though one of the horntails, this insect is commonly known as

a sawfly.

Life History.— The eggs are laid singly upon Hie stems of the food

plants in May and June. Immediately upon hatching, the larva? bore

down the stems and reach the ground in the fall. Within the stem
near the surface of the ground they enlarge the burrow and remain
there, quite active during the winter. At the enlargements the stems

are greatly weakened and break off. Within them a silken eocoon is

spun and pupation takes place in the spring (April and May) and the

adults issue in May and June, when e"g-laying begins. There is but a

single brood a year.

Nature of Work. — The stems of the infested plants become dis-

colored and break off at the cell made in the fall, near the surface of

the ground. Much damage may be done.



352 INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA.

Distribution. — Th is insect is a native of California and was first

reported from the Santa Cruz Mountains, Santa Cruz and Santa (Mara

counties, in 1890, by Albert Koebele.267

Food Plants.—Brome grass (Bromus sp.), quack grass, rye, wild

rye (Elymus), tim-

othy, wheat and wheat
grass (Agropyron)
are attacked.

Control. — As the

larvae hibernate in the

standing grass or

stubble, it is well to

resort to burning or

plowing under the

stubble in the fall or

winter and to remove
all host plants in un-
cultivated areas.

Mowing in the spring,

as soon as eggs are

hatched (June and
July), will kill the

young and reduce infestation for the following year. If wild grasses

in the neighborhood are infested the crop rotation plan is claimed to be

the most feasible. In all probability the work of this insect will never
become serious enough to warrant any such expensive control measures.

Fig. 348. — The Western grass-stem sawfly, Cephus
occidcntalis Riley and Marlatt. </, larva; It. female; c,

grass stem showing work of the larva. (After Marlatt,
IT. s. Dept. Agric.)

"'Insect Life, IV, p. 178, 1891.
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THE RASPBERRY HORNTAIL
Hartigia cressoni (Kirby) (Family Siricidse)

I Hartigia abdominalis Cresson)

(Figs. 319-351)

Description.—The adults arc slender wasp-like insects, little more
than | inch long and very active fliers. The females are yellow with
dark markings, while in the males black predominates, with very little

yellow. The eggs are pearly-white and oblong with a curved point at
one end. The full-grown larva- are white will) dark heads and tip-

Fig. 349.—Tin- raspberry horntail, Hartigia cressoni (Kirby), a,

adult female; b, adult male; c, pupa; .1. first-stage papa; e. and f,

larva?. Enlarged two and one half tines. (Author's illustration,

Mo. Bui. Cal. Hort. Com.)

ends are nearly 1 inch long. They are almost the shape of the letter

"S" and have a very noticeable point at tin- tail end. The pupae vary

from the color and shape of the larva- to those of the adults.

Life History.— The winter is passed within the canes of the host

plants in the larval and pupal stages. The adults emerge in April
23—136G4
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and after mating the females begin to insert their eggs in the tender
tips of the young shoots. The eggs hatch in a short time into larvae,

which work up the shoots until the latter are killed, when they turn
and go down the middle pith of the stems and transform in the late fall,

winter or early spring into pupae. There is one, or possibly two, broods
each year.

Nature of Work.—The egg punctures near the tips of the young
shoots soon turn brown or black and are easily located. The new bur-
row, in the form of a spiral originating at the egg-puncture, and the
withered tip are sure evidences of the presence of the pest. In the
canes the burrows are made by the larvae down through the pith, nearly
to or into the roots. The adults cut a circular hole through the side

Fig. 350.—Eggs of the raspberry horntail, Hartigia
cressoni (Kirby). Outer epidermis of tender shoot skinned
back to show the eggs in situ. (Author's illustration, Mo.
Bui. Cal. Hort. Com.)

of the canes to escape. The principal damage is to the young shoots,

cutting off the main crop of blossoms and fruit. In some districts

50 to 90 per cent of the young shoots are thus killed at the tips. These
send up secondary shoots, which bear fewer, smaller and later berries.

Distribution.— This horntail is widely distributed throughout the
Sacramento and San Joaquin valle3rs and is especially destructive in

the Sierra foothills.

Food Plants.—The native host of this insect is probably the wild
rose. Raspberries suffer most from the attacks. Cultivated roses,

blackberries and loganberries are also food plants.

Control.—Measures necessary to remove or destroy the eggs before
the young larvae hatch should be inaugurated. As the eggs are very
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tender and their location plain, great numbers may be quickly
destroyed by exerting a slight pressure over them with the thumb,
which in no way injures the shoot. Cutting out infested canes is also

recommended.

Fig. 351.—Old raspberry canes showing the work of the raspberry horntail. a,

spirals made around the canes by the young larvae ; b, longitudinal sections of canes
showing the larval burrows in the pith ; c, cross-sections of canes showing burrows in

pith; d, exit holes made by the adults. (Author's illustration, Mo. Bui. Cal. Hort.
Com.)

Natural Enemies.—During the summer of 1914 the State Inseetary

reared two parasites from the raspberry horntail—one a Pimplidea

and the other a pteromalid.

TENTHREDINOIDEA (Superfamily)

SAWFLIES

The members of this superfamily have two-segmented trochanters;

two apical spurs on the tibiae of the forelegs and the females have a

pair of saw-like processes constituting the ovipositor with which the

eggs are laid in the tissues of plants. The head and thorax are wide

and the base of the abdomen is not constricted. The larvae are entirely

naked and greatly resemble caterpillars. They have besides the three

pairs of thoracic legs from six to eight pairs of prolegs. while most

caterpillars (except in the rare family Megalopygida, which have seven

pairs of prolegs) have from two to five pairs of prolegs. Some of the

larvae cover themselves with a slimy fluid and are known as slugs, the



!56 INJURIOUS AND BENEFICIAL INSECTS OP CALIFORNIA.

pear slug being a familiar example. Most of the young feed upon
foliage or in stems of plants, while a few make curious galls in which
they live.

THE PEAR OR CHERRY SLUG
Caliroa cerasi (Linnaeus) (Family Selandriidse)

(Eriocampoides limacina Retzius)

(Selandria cerasi Peck)

(Figs. 352, 353)

Description.—The adult is a glossy, black, four-winged insect about

\ inch in length. The larvae are dark olive-green, slimy and from § to

nearly 4 inch in length. Their work is very noticeable and consists in

the removal of all of the

upper green surface of the

leaf, causing the injured

areas to turn brown. Badly
infested trees appear
scorched as if by fire. The
eggs are oval, slightly flat-

tened on one side and de-

posited under the epidermis

of the leaves, usually on the

under sides, by the sharp
ovipositor of the female.

Life History. — The eggs
are deposited during the

spring and summer (May,
June and July) and hatch

in about two weeks. The
larva? cut semi-circular holes

in the upper surface of the

leaves and begin to feed.

They are first white and
later become dark green, be-

cause of the slimy secretion.

The entire green upper sur-

face of the leaves is removed
by the larva? until only
skeletons are left. The re-

maining under surface turns
brown. When full-grown

the larva' crawl an inch or so into the ground and spin thin cocoons
in which to pupate. The first brood reaches the adult stage by the
middle of the summer and gives rise to a second brood, the pupa? of
which hibernate in the soil. The adults appear early in the following
spring.

Nature of Work.—The slugs eat the green portion of the leaf from
;il ove and their work is well illustrated by Fig. 353. Trees which are
badly infested appear brown, due to the foliage being thus killed.

Distribution.— It is generallv distributed throughout the State.

Fig. 352. — Pear leaf showing hatched and
unhatched eggs as well as the work of the larvae
of tlio pear or cherry slug, Caliroa cerasi (Linn.).
Enlarged three times. (Original)
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Food Plants.—The cherry and pear are the preferred host plants,

but buttonbush, hawthorn, Juneberry, mountain ash, plum and quince
are also attacked.

Control.—This is one of the easiest pests to control. The larvae

readily succumb to the ordinary soap or emulsion sprays and may be
effectually destroyed by blowing dust

upon the infested leaves. A spray
composed of 2 pounds lead arsenate

to 50 gallons of water is also very effi-

cient in controlling it.

Natural Enemies.—Without doubt
the reason for this pest's not becom-
ing more serious in California is due
to the natural enemies which hold it

in check. In this State these enemies
have never been recorded, but in the

Middle States the egg parasites,

Trichogramma minutum Riley and
Closterocerus cinctipennis Ash., are

quite common.
There are probably also parasites

working on the larva;. This, however,
has never been definitely ascertained.

The spined soldier-bug, Podisus macu-
liventris Say, and the rapacious sol-

dier-bug, Sinea diadema Fab., are
active enemies of the larva3 and adults. The larvae of the green lace-

wing also devour many of the young. Both of the last two insects

occur in California. Hot weather also reduces the numbers.

Fig. 353.—Larvae of the pear or
cherry slug and their work on a pear
leaf. Natural size. (Original)

THE CHERRY FRUIT SAWFLY^
Hoplocampa cookci (Clarke) (Family Doleridse)

(Dolerus cookci Clarke)

(Hoplocampa californica Rohwer)

(Figs. 354, 355)

Description.—The adults are mostly black, with light reddish-brown
or yellowish legs and antenna?. A portion of the head is also reddish.

The females are about 1-9 inch long and the males | inch long. They
have four well-developed wings and their general appearance is well

shown in Fig. 355. The eggs are whitish, shiny, somewhat kidney

shaped and about 1-50 inch long and 1-75 inch wide. The full-grown

larva? are yellowish-white, with the head, tip of abdomen and legs

darker yellow and the eyes black. They have three pairs of well-devel-

oped legs near the head, six pairs of small prolegs behind these and one

pair of prolegs at the posterior end of the body. The body is usually

curved in the shape of a crescent and is distinctly segmented and
wrinkled. At first the pupae are the same color as the larvae and grad-

ually assume the color of the adult as maturity is reached.

Life History. — According to Foster258 the females appear in tin-

spring, just about the time the Black Tartarian cherries are beginning

""Foster, S. W., Bui. No. 116, pt. III. Bur. Ent. U. S. Dept. Agric, 1913.
Mo. Bui. Cal. Hort. Com. Ill, pp. 31-35, 1914.
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to bloom. They deposil their eggs singly in the sepals of the flowers

or in the upper portion of the calyx cup, always on the blossom buds,

just before the petals open. The insertions are made by the sharp

ovipositor and the eggs are well buried in the plant tissues. In the

interior valleys egg-laying begins about the middle of March. Usually

but one egg is deposited in a single flower, though this is by no means
a fixed rule.

The eggs hatch in about four or five days, though the time may vary
from three to six days. Soon after hatching, the young larva?, eat their

way into the young cherries and
work upon the tender kernels,

where they feed from two to

four days, or until the interior

is devoured and the fruit with-

ers. They then seek new cherries

and repeat the process, each
destroying a second and often

a third liefore becoming full-

grown. By the time the third

cherry is reached the kernel is

too hard to be eaten, so only
portions of the meat around it

are consumed, which often in-

cludes nearly or over half of

the fruit. The entrance to the

first cherry is exceedingly
obscure, but the small, round
holes are plainly visible in the

second and work on the third

is very conspicuous.

It is not known if the above
data hold true with regard to the insect's work on the prune, plum
and other hosts, for the complete life history has not been studied in

the localities where these fruits are attacked. The larva? reach maturity
in from twenty-two to twenty-six days and then leave the fruit to enter

the ground, to a depth of from three to seven inches, for pupation. The
pupae remain in the ground over winter and emerge as adults in March,
when egg-laying begins, as soon as the well-formed blossom buds appear.
There is but a single generation a year.

Nature of Work. — Evidences of the work do not show until the

young cherries begin to turn yellow and drop. Examination discloses

the small, round holes and the empty interiors. Later fruits show much
of the fleshy portions around the seeds removed. In not a few cases,

from 50 per cent to nearly 90 per cent of the fruit is injured and drops
prematurely because of the attacks. Other fruits are also injured in a
similar manner.

Distribution.— The insect is generally distributed throughout the

San Franeisco Bay region, the Sacramento Valley and the Sierra foot-

hills, east of the Sacramento Valley. It also extends into Oregon,
where considerable damage is done, in the Rogue River Valley.

Fig. 354.—Cherries showing the work and
larva of the cherry fruit sawfly, Hoplocampa
cookei (Clarke). Natural size. (Author's
illustration, Mo. Bui. Cal. Hort. Com.) •
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Food Plants.—The principal food in California is the fruit of the
cherry. Professor W. T. Clarke also reports finding eggs in the calyces
of plum trees. 259 In Oregon, P. J. O'Gara has found the insect more
destructive to prunes and plums than to cherries. He also records as
hosts apricots, sweet and sour cherries and peaches.

Control. — Two or three applications of arsenate of lead, 4 to 5
pounds to 100 gallons of water, usually suffice to control the pest. The
first spraying should be made shortly before the blossoms open, and
the second about ten days later, when the petals have practically all

fallen. If necessary, a third application should be made in about

Pig. 355.—The cherry fruit sawfly, Hoplocamiia cookei (Clarke), o, egg; b, posi-
tion of egg in the blossom ; c, larva ; d, adult female ; e, saw of the female's ovipositor

:

f, serrations on saw; g, sheath of the saw; h, head of adult, front view; i, infested
cherries showing larva inside and exit and entrance holes, a, c, d, e, f, g and h,
greatly enlarged; b and i, slightly enlarged. (After Foster, U. S. Dept. Agric.

)

another week's time. The first spraying is to kill the first hatched
larvas as they enter the very small fruits, and the second and third are

to prevent them from entering other fruits.

Several thorough cultivations, just after picking time or during the

fall, has been suggested as a means of destroying many of the pupa?

in the soil.

Natural Enemies. — Two undetermined internal hymenopterous
parasites were reared from this insect by Mr. Foster. Perhaps the

parasites are responsible for the slow spread and the spasmodic work
at intervals of several years.

2S9Can. Ent. XXXVIII, p. 351, 1906.
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THE CALIFORNIA PEAR SAWFLY
Gymnonychua californicus Marlatt280 (Family Nematidae)

( Figs. 356', 357)

Description.— The adult females are short, rather robust, shining

black with yellow markings on the prothorax. The antennas are black

and are nearly or as long as the head and prothorax, with the third

joint longest. The length averages about \ inch. The larva' are light

green, have twenty legs and are nearly \ inch long when full-grown.

According to Matthew Cooke, the eggs are deposited under the epi-

dermis of the leaves and hatch in ten days. 263

Life History.-"-— The larvse appear in April and May and begin to

feed upon the leaves, continuing to eat holes in the surface or on the

m argins until full-

grown, which requires

about twenty-four days.

They then 'fall to the

ground and construct

small brown cocoons in

the soil around- the base
of the trees, where they
hibernate. The adults
emerge the following
March. There appears
to be but a single brood
a year.

Nature of Work. —
The work of the larva1 is

very characteristic and
consists in eating nearly
circular holes in the

leaves and along the

margins; the larvae in so

doing assume the atti-

tude as shown in Fig.

356. Considerable dam-
age is done to the foliage

in a few sections.

Distribution. — The
California pear sawfly does not have as wide a distribution as does

the pear slug, but it is nevertheless quite common throughout the

central and northern parts of the State, having been taken in tlie Santa
Clara Valley, the San Francisco Bay region and the Sacramento
Valley. It was first reported as the pear-leaf caterpillar (Ncmatus sp.)

by Matthew Cooke as early as 1881-82, who observed it in the Sacra-
mento Valley. 201

Food Plant.—The pear is the only recorded food plant.

-""Marlatt, C. L., Tech. Ser. No. 3, Bur. Ent. U. S. Dept. Agrlc, pp. 122-123, L896.
Inj. In.s. of Orchard, Vineyard, etc., pp. 120-121, 1S81-1883.

2fl2The writer is indebted to W. M. Davidson for looking over this description. Mr.
Davidson has made careful observations on this insect for several years and is

undoubtedly more familiar with its life habits than any one else

Fig. 356.—The California pear sawfly, Gymnonychus
californicus Marlatt. Larva? and their work on a pear
leaf. Natural size. (Original)
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Fig. 357.—Adult female of the California pear sawfly,
Gyriinonychus caMfornicus Marlatt, Enlarged six times.
(Redrawn after Marlatt)

Control.— The application of arsenical sprays when the young begin
to appear is the best remedy. The second codlin-moth spraying is

usually sufficient to

control this pest also.

PARASITIC
HYMENOPTERA
Of the beneficial in-

sects, by far the most
effective are the

hymenopterous para-

sites belonging to the

superfamilies Iclnu u-

m oho idea, Cynipoi-
dea, Chalcidoidea and
Proctotrypoidea. Not
all of the members of

these superfamilies

are" beneficial. Some
like the clover seed chaleis and the wheat joint-worm are injurious

and many prey upon predaceous and parasitic insects. Not all the true

parasites belong to these four superfamilies, for, as we have seen, many
dipterous insects are very efficient parasites. In all the superfamilies,

except the Ichneumonoidea, many of which arc quite large, the mem-
^^^^^ bers are usually exceedingly

small, a hand lens or micro-

scope being accessary for their

study.

The females usually lay

their eggs within, beneath or

attached to the outer surface

of the host or within the egg,

by means of an ovipositor spe-

cialized for such purposes.

Upon hatching, the young leg-

less larvae begin feeding upon
the body or juices of the host

or egg, the vital tissues of the

former being reserved until

the larvae are nearly ready to

pupate.

The entire larval period is

passed within or upon the host.

The pupal stage may he passed

attached or not attached to it.

Fif

3
~
t

"x*iAJ,*f°'

358.—Various stages of the purple scale
parasite, Aspidioti ohagus citrinus Craw. 1, e,

2, larva; 3, larva inside the body of the scale:
4, nearly mature insect. Greatly enlarged.
(After Quayle, Cal. Agrcl. Exp. Sta. I

within the host

There are great variations in the time of development, but one genera-

tion a year in some and many in others. The adults are usually four-

winged insects with quick power of flight and great activity. Many of

the smaller species have the ability to jump like fleas.

The work of all true parasites is rather spasmodic because of the very

nature of their existence. Naturally, with the decrease in the numbers
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of the hosts, the parasites die from lack of food and may be so reduced
in numbers that they are not able to check the rapidly increasing num-
bers of the hosts and a serious infestation of injurious insects may

result. On the other hand,
many cases are on record
where serious outbreaks of

insect pests have been
brought under control in a

marvelous way by these

parasites, and in these cases

they should be given credit

for the great good accom-
plished.

Unfavorable weather con-

ditions and the work of

secondary parasites are also

often responsible for the

poor showing of these bene-
ficial friends.

Not all of the insects be-

longing to the above super-

families are strictly para-

sitic upon other animals.

Some have become feeders

of plant tissues and may be
classed as injurious. In this

Fig. 359.—Soft brown scale, showing exit holes i j.+ .„ _™^ _ ,%, v i -j

of the parasite, Microterys flavus ( How. ) . Greatly l«tier group may De placed
enlarged. (After Quayle, Cal. Agrcl. Exp. Sta.) the clover Seed chalcis and
the wheat joint-worm, already referred to. The blastophaga feeds in

the figs, but is beneficial as a fertilizing agent, which is necessary in

the raising of certain varieties of figs.
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THE PARASITE OF THE BLACK CITRUS PLANT LOUSE
Qharips xanthopsia (Ashmead) (Family Figitida?)

(Alloiria xanthopsia Ashmead)

(Fig. 360)

Description.— This small parasite belongs to a family closely allied

to the gall makers. The adults are exceedingly small, being less than
1-10 inch long. The general color of the body is black, with leas, bases
of the antennae and ovipositor light amber.

Life History.—The life history of this insert is not well known, but
probably resembles thai of Aphid ins testaceipes Cresson.

Fig. 360.—Mummied bodies of the black citrus plant louse, Toxoptera aurantiw
Koch, showing exit holes of Charips xanthopsia (Ashm.). (Author's illustration, P. C.
Jr. Ent.)

Distribution.— It is common in the southern part of the State, espe-

cially in Ventura County.

Host.—This parasite has been reared from the black citrus plant

louse (Toxoptera aurantics Koch), but it is probably a secondary para-

site preying upon Aphidius testaceipes Cresson.

THE CODLIN-MOTH PARASITE
Calliephialtes messor Gravenhorst28* (Family Ichneumonidae)

(Figs. 361. 362)

Description.— The adult is black with reddish or yellowish legs and
yellow markings on the body. The wings are brownish-hyaline with

darker veins. The female is equipped with a long ovipositor, which is

as long as the body. Exclusive of the ovipositor, she is nearly \ inch

long. The male is about | inch long. The eggs are white and rather

long and slender, being largest near Hie middle and sharper at one
end than the other. They average about. 1-20 inch in length. The

263The real status and life history of this parasite has been recently worked 'mi by
Harry S. Smith and E. J. Vosler, who publish' >1 their findings, much of which is

included in this article, in The Monthly Bulletin of the Cal. Tlort. Com., Vol. Ill, pp.
195-211, 1914.

264There is some doubt regarding the specific name, messor.
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larva, when first hatched, is yellowish-white, has a prominent head and

antennal protuberances and is legless. When full-grown, there is

no sign of a head or antenna?, the larva appearing like a headless and
legless, white or pinkish maggot, with very distinct body-segmentation.

It averages about £ incn i*1 length.

Life History.— The female of this parasite stings the larva of the

codlin-moth in its cocoon and deposits a single egg in each. Each
female may lay as many as one
hundred eggs in this way. The
larva passes through five stages

before becoming full-grown, which

Fig. 361.—Larva? of the codlin-
moth parasite, Calliephialtes messor
Grav., feeding upon the larva? of
the codlin-moth within the cocoons,
portions of which have been re-
moved to expose the insects. (After
Smith and Vosler, Photo by author,
Mo. Bui. Cal. Hort. Com.)

Fig. 362. — Adult female of the
codlin-moth parasite, Calliephialtes
m essor Grav. Enlarged twice. (After
Smith and Vosler. Drawing by
Birdnekoff, Mo. Bui. Cal. Hort.
Com.

)

require from about twenty to thirty-five clays. It then spins a thin

yellowish-brown cocoon in the cocoon of the larva of the codlin-moth
and in from thirteen to twenty-four days emerges as an adult. The
adults may live as long as three months, but the average length is

about two months. Under favorable conditions there are probably
twro or three broods a year.

Distribution.— This insect was imported from Spain by Mr. Geo.
Compere. It has been reared for many years by the State Insectary
and sent out in small lots to many apple-growing sections of the State.

It has not become sufficiently established anywhere to be a factor in

the control of the codlin-moth. For this reason the State Insectary
has ceased to continue the breeding of the parasite for commercial
purposes.

Host.— The larva of the codlin-moth is the common host.
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PARASITE OF THE MELON APHIS
Aphidius testaceipes (Cresson) (Family Braconidse)

(Lysiphlebus testaceipes Cresson)

(Fig. 363)

Description.—The adults are exceedingly small to develop within
the bodies of the plant lice, being but TVj inch long. The body is very
slender, dull or shiny black, with legs, antenna? and base of abdomen

Fig. 363.—Parasites of plant lice. Aphidius testaceipes (Cr.) at the left and
Charips xanthopsis (Ashm. ) at the right. A, wings; B and C, antennae; D. tip of
female abdomen; E, tip of male abdomen. (Author's illustration, P. C. Jr. Ent.)

pale amber. The wings are hyaline and iridescent with pale amber
stigmas.

Life History.—The females deposit their eggs within the living

tissues, inside the bodies of the plant lice, by means of a long, sharp-
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pointed ovipositor, which pierces the body walls of the lice. The out-

side wound heals over in a shorl time, leaving the egg lightly sealed

within the body ready to hatch. As soon as the egg is hatched the

small, legless larva begins to feed upon the tissues of the aphid and
its development means the extinction of a louse. When it is fully

developed and ready to leave the "'mummied" louse, it cuts a circular

hole in the top of the body and escapes an adult winged insect, ready
to produce more eggs and thereby to destroy more lice. The life-cycle

varies according to the time of year. In the colder months it covers
from about ninety to one hundred days, while during the summer
months it covers from eight to fifteen days. It often does very good
work.
The so-called "mummied" plant lice (Fig. 360) are easily recog-

nized before the adult parasite escapes, by the inflated and discolored

bodies which appear among the healthy individuals. These bodies are

usually of a lighter color and finally become greatly bleached. The
circular hole cut by the escaped parasite is always a sure sign of the

presence of this beneficial insect. The "mummies" are fastened to

the leaf, as soon as the louse is dead, by the larva of the parasite,

which cuts a slit in the lower side of the body and fastens the sides to

the leaf or twig by excreting a mucilaginous or weblike substance for

this purpose.

Distribution.— This parasite is very common throughout the entire

State.

Hosts.— It preys upon many of the common plant lice. So far it has
bred from the black citrus plant louse {Toxoptera auraniicv Koch), the

melon aphis (Aphis gossypii Glover) and the green apple aphis {Aphis
pomi De Geer).

THE BLASTOPHAGA* 5

Blastophaga psenes (Linnaeus) (Family Agaouida?)

( Blastophaga grossorum Gravenhorst)

(Cynips psehes Linnseus)

(Fig. 364)

Description.—The adults are exceedingly small, being about TVj inch

long, the male being brown or amber and the female shiny black in

color. The female is winged, has large compound eyes and three

ocelli, ten-articled antenna?, well developed gnawing mouth-parts

and sharp ovipositor, which, when fully extended, is exceedingly long.

The male is always wingless, has small compound eyes and no ocelli.

The eggs are white, elliptical, with a short petiole and exceedingly

minute. The larva' are legless and white with brown mandibles. They
are exceedingly small.

Life History and Work.— This very important beneficial insect is

propagated only in certain non-edible figs, known as caprifigs. In
these the females lay their eggs in the ovaries of the flowers, by pushing
the ovipositor down through the hollow style. The ovaries inhabited

by the larvae are called galls, as in them the insects feed and develop.

The males issue first and crawl about over the galls. With their power-

2 'Tlic writer is indebted to Mr. G. P. Rixford, Bur. Plant Industry, U. S. Dept.
Agric, for this information regarding Blastophaga /incurs (Linn.)
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ful jaws they gnaw holes in those containing the females, through
which the abdominal projection is inserted and mating accomplished.
Next day the mature and fertilized females enlarge the openings and
crawl out. Leaving the fig, by the eye, they enter the next crop of figs
on the same capri tree, which is in a more receptive condition, unless
the eaprifigs containing the mature insects are hung in the Smyrna
trees. In the latter case they enter the Smyrna figs. They wander
about in a vain effort to get rid of their eggs, and in doing so distribute
the pollen adhering to their

bodies to the female flowers and
then crawl out of the fig.

The capri tree, the crop of
which is the only one in which the
insect can lay its eggs, on account
of the shape of the flowers, pro-
duces three distinct crops, called,

respectively, mararae, profichi and
mammoni. The first, the over-
wintering crop, contains no pollen
and can not, therefore, be used to

fertilize the Smyrna figs. The
profichi contain an abundance of
pollen, which is available at the
time the insect reaches maturity,
and as at this time (June) the
young Smyrna figs are in a recep-
tive condition, it is the one used
to pollinate the Smyrna crop. As
the Smyrna fig will not develop to

maturity without pollen and as
the flowers are inside the fig, some
method must be used to carry the
pollen to them. For this purpose the Blastophaga is utilized, and the
act of placing the eaprifigs on the female trees is called caprification.

The whole Smyrna fig industry is absolutely dependent upon this

process. In order to provide a supply of the Blastophaga, eaprifigs

are planted convenient to the commercial fig orchards. These caprifig

trees usually hold their fruit during the winter. Occasionally, how-
ever, severe frosts destroy the over-wintering eaprifigs and the Blasto-

phaga perishes with them. To avoid such losses, the mamme crop of

eaprifigs, in which the Blastophaga hibernates in the larval stage, may
be picked in December and packed in layers in boxes of clean, damp
sand and kept in a place where the temperature is about 55 or 60
degrees Fahr. In the spring these figs are taken to the eaprifigs and
the Blastophaga allowed to issue when the young eaprifigs are ready
for fertilization, which is about April. At this time the profichi crop

is receptive. This crop is exceedingly rich in pollen, which sticks to

the bodies of the females and is carried thus into the Smyrna figs.

Distribution.—This insect is now distributed throughout the com-
mercial fig-growing sections of the State, which are practically confined

to the Sacramento and San Joaquin valleys.
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THE CLOVER SEED CHALCIS

Bruchophagua funebria Howard (Family Eurytomidae)

( Fig. 365 )

Description. —From the fact that this insect works within a clover

seed, it must be very small in size, being from TV to TV inch long.

The adults are black with dark brown eyes and light brown feet. The
eggs are polished white and slightly elongated, with a long, slender

pedicle at one end. The larva1 are white and just large enough to fill

the empty shells of the seeds. The pupa 1 are first white, afterwards
changing to bro w n.

The entire life cycle,

from the egg until the

adult emerges, is spent
within the seeds, the

contents of which are

completely devoured by
the larva1

. Occasionally

a larva may work upon
several different seeds.

Life History. - The
winter is spent in the

seeds, either as larva'

or pupa1
. About bloom-

ing season the adults

emerge and begin egg-

laying. The eggs are

inserted w i thin the

forming seeds by the

ovipositor. There are

probably several gen-

erations each year.

Nature of Work. —
The larva1 eat out the

inside of the seeds, in

which pupation takes

place. The a d u 1 1 s

emerge through circu-

lar holes cut in the ends or sides of the shell, as shown in Fig. 365.

The seeds are either entirely eaten out or rendered worthless and are

usually blown off with the chaff, so that damage may pass for years
unobserved.

Distribution.— Although this insect is reported as existing in all

parts of the State where clover and alfalfa seed are raised, due to its

small size the pest may exist for some time in a locality without being
discovered.

Food Plants.—The clover seed chalcis has been reported as working
upon the seeds of red and crimson clover and alfalfa.

Control.— So far this pest has received little or no attention, there
being no requests for help, but nevertheless great damage is being done.

1
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This is unfortunate, as control measures are difficult and poorly worked
oid. Pasturing the fields or destroying all clover and alfalfa headsm the winter, as well as the destruction of the straw after threshing,
are the check measures recommended. Infested seed should not be sown.

THE WHEAT JOINT-WORM
Isosoma tritici Fitch20" (Family Eurytomida;

)

(Figs. 366, 367)

Description.— The adults are very small, shiny-black, four-winged
insects. The joints of the legs, feet and two spots on the shoulders are
yellow. The females are
about 4 inch and the males
1-9 inch long. The full-

grown larvae or grubs are
legless, yellowish or whitish
with brown mouth parts and
about ^ inch long. The
pupae are about the same
size as the larvae and at first

the same color, but
gradually become
darker as they
mature.

Life History. —
The w inter is

passed in the larval

stage in cells within the stems of the wheat. The larvae

pupate in the spring and issue as adults in April and May.
The females deposit their eggs in the uppermost joints of the

stems of the growing wheat, by means of the sharp ovipositor.

The eggs hatch very soon and the larvae feed within the stalks

at or near the joints, producing knots or swellings. The
entire summer is spent within the stems, the larvae becoming
full-grown when the grain ripens. The cells for hibernation

are made at this time. There is but a single brood

a year.

Nature of Work.—The work of the wheat joint-

worm is very characteristic and consists of various

knots, swellings or other distortions of the stems near

or between the joints. An angle of thirty degrees

may lie formed in the main stalk at the place of attack.

The stems become very brittle at these points and
break easily. Thus much of the wheat may fall before

harvest time. In threshing, hard, broken bits of the

straw remain with the wheat, greatly reducing its value.

Distribution.— This insect was reported at Sacramento as early as

1895. 267 Woodworth 268 also lists it in his work on California insects.

However, the insect does not appear to be a serious pest in California.

M0Prof. R. W. Doane reports to have collected this fall (1914), in Shasta County,
what he believes to he the larvae of the wheat straw-worm, Isosoma grande Riley.

-' 7Rept. Cal. Agrcl. Exp. Sta., p. 245, 1N''4-.V

-""Woodworth, C. W., Guide to Cal. Insects, p. 120, 1913.

24—13664

Fig. 366. — Adult of the wheat joint-worm,
Isdsoir.a tritici Fitch. Natural size is shown by
t'li- line at the light. (After Howard, V. S.

D« pt. Agi ic. i

Fig. 367.—W'heat
stem showing the
work of the wheat
joint-worm, Isosoma
tritici Fitch. Re-
duced. (After Web-
ster, U. S. Dept.
Agric.)
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Food Plants.—Wheat appears to be the only recorded host plant of

this insect.

Control.—Since the larvae hibernate in the straw or stubble in the

field, it is very important to cut the grain as low as possible and to

plow the stubble under deep. The straw from the infested fields should
be burned during the winter, as the larva? mature as well in the mow
as in the field. Crop rotation is also recommended. In controlling this

pest it is important for whole sections to cooperate in the methods
adopted. Not nearly as much can be accomplished by a single indi-

vidual as by a community.

Natural Enemies.—In his work on this pest, J. S. Houser 26n records

the following natural enemies : The hymenopterous parasite (Ditro-

pinotus aureoviridis Crawford), the predaceous mite (Pediculoides

ventricosus Newport) and the fungous disease (Sporotrichum globuli-

ferum). All of these attack the larval and pupal forms.

Aphycus sp. (Family Encyrtidse) 270

(Fig. 368)

Description.— This is a small, yellow, four-winged insect as shown
in Fig. 368.

Distribution.— It is especially abundant in the southern part of the

State and also found in the central and northern parts.

Fig. 368.

—

Aphycus sp. which commonly attacks the soft
brown scale, Coccus hespcridum Linn. Greatly enlarged
adult. (After Howard, U. S. Dept. Agric.)

Hosts.— This species is a very important enemy of the soft brown
scale {Coccus hesperidum Linn.), and when abundant is a very efficient

check to this pest. It also occasionally attacks immature forms of the

black scale, Saissetia olece (Bern.).

209Bul. 226, Ohio Agrcl. Exp. Sta., pp. 196-198, 1911.
2T0This species has been commonly known as Aphycus flavus (Howard), but accord-

ing to P. H. Timberlake it is Aphycus sp. near flavus. (Jr. Ec. Ent. VI, pp. 294-295,
1913).
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\

Aphycus immaculatus Howard (Family Encyrtidse)

(Fig. 369)

Description.— This is a

small dark parasite,
slightly over 1-50 inch in

length. The general color

is dark yellowish-brown
with light yellow head,

dusky legs and antennae
and hyaline wings.

Distribution.— So far as

known, this species occurs
only in the southern part
of the State.

Hosts.— It is parasitic

upon the red scale, Chrysomphalus aurantii (Mask.).

Fig. 369. — Aphycus immaculatus How.
greatly enlarged. (After Howard, U. S. Dept,

Female,
Agric.

)

THE CITRUS MEALY BUG PARASITE
Chrysoplatycerus splendens Howard (Family Encyrtidae)

(Fig. 370)

Description.— This very small parasite is but TV inch long. It is

easily distinguished by its iridescent black color, shiny scutellum and
large antenna?. The scutellum has a very noticeable tuft of bristles

Fig. 370.—The citrus mealy bug parasite, Chrysoplatycerus splendens How. Dorsal and
lateral view of adults. Greatly enlarged. (Author's illustration, P. C. Jr. Rnt.

)

at the apex. The pointed abdomen also has a tuft of bristles upon

each side. The apical two thirds of the fore wings are very black,

Avhile the basal third and the hind wings are lighter.

Life History.— The female is rather deliberate in her actions and

may remain in a very small area for an hour or so, all the time busy

examining the host. In doing this she holds her antennas as is shown
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in the lateral view in Fig. 370, and docs all of the feeling with the

lips. These she moves very rapidly and when a suitable host has been

found turns around and punctures it with the ovipositor and deposits

the egg. From observation it is very probable that she deposits but

one egg in an individual. When touched or disturbed she jumps and
may even fly away. She rests with the body close to the supporting
fruit or leaf, with the legs spread out at the sides and the antennae

flattened out in front, not unlike two long front legs. It was possible to

obtain a large number of these internal parasites from small breeding

cages filled with adult mealy bugs and their egg masses, but the good
they do is very difficult to estimate. Great numbers were kept confined

lor a year, but the number of mealy bugs increased enormously while

the parasites almost entirely disappeared. In mounting hundreds of

adult mealy bugs I have been unable to procure one that contained the

larval form of the parasites, but the empty skins from which the adults

issued are plentiful en the trees in the orchards.

Distribution.— This parasite is found in the southern part of the

State and reported only in Ventura County.

Hosts.—The only recorded hosts are half-grown and adult mealy
bugs, Pseiidococcus citri (Risso).

THE PARASITE OF THE EUROPEAN FRUIT LECANIUM

Comys fusca Howard (Family Encyrtidae)

(Fig. 371)

Description.— The adults of this parasite are about £ inch long and
rich brown throughout in color. The wings are clouded with brown-

i s h markings, t h e

bases remaining clear

and when folded

over the back form
a silver-like spot
which is very notice-

% able when the insect

/ is walking. The veins

are black. The tips

of the legs are yel-

lowish w i t h dark
claws.

Distribution.— This
is one of the most,

common parasites, oc-

curring in all parts

of the State.

Hosts.-Of all the

internal parasites of
scale insects, this is one of the most efficient and is often quite a
controlling factor in keeping down the European fruit Lecanium
{Lecanium corni Bouche). The writer has also reared this parasite

Fig. 371.—The European fruit Lecanium parasite, Comys
fusca How. Adult female greatly enlarged. (Drawing By
Birdnekoff, Mo. Bui. Gal. Hort. Com.)
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from the frosted scale (Lecanium pruinosum Coq.) and a native scale

(Lecanium sp.) in Ventura County. The hemispherical scale is also

recorded as a host.

THE KATYDID EGG PARASITE

Eupelmua mirabilis (Walsh) (Family EJncyrtidae)

Description.—The adult parasites are a little more than | inch long
and of a metallic green color. The wings are dusky. The insect has
a peculiar way of elevating the abdomen over the thorax.

Life History.— The eggs are deposited within the eggs of the katy-
did by the female. The entire contents of the eggs are devoured by the
larva?, and the transformations to adults occur within the shells, the

adults issuing through circular holes in the sides. (Fig. 29.)

Distribution.— It is common throughout the entire State.

Host.—This parasite works upon the eggs of the angular-winged
katydid (Microcentrum laurifolium Linn.) and Scudderia spp.

PARASITE OF THE SOFT BROWN SCALE

Microterys flavtis (Howard) (Family Encyrtidse)

(Encyrtus fiavus Howard)

(Fig. 372)

Description.—This is a small parasite scarcely T
:

(T
inch long. The

general color of the female is ochre; compound eyes, brown; ocelli, red;

antennae, yellow with

tips black; the tips

of the feet, black.

The basal third of the

fore wings is clear

with the remainder
clouded with brown

;

the hind wings are

clear. The males are

considerably smaller

than the females and
shiny metallic-green

in color with legs and
antenna? very light

;

wings, clear with
brown veins.

Distribution. — It

is quite c o m m o n
throughout the State, but especially abundant in the southern part.

Hosts. — This parasite has been reared from the soft-brown scale

(Coccus hesperidum Linn.), which is often mtv effectually checked

by its attacks.

THE BLACK SCALE PARASITE

Dilophogaster caUfornicus (Howard) (Family Pteromalidee)

(Tomocera californiea Howard)

Description.—The females are slightly more than ,',., inch long. The

general color is metallic bluish-black, with head, base of antennae and

Fig. 372. — Microti ri.i.s fiavus (How.), parasite of tin

sou brown scale. Greatly enlarged. (Drawing by Bird-
nekoff, Mo. Bui. Cal. Hort. Com.)



574 INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA.

the undersides of the legs rich reddish-brown ; thorax metallic black

;

abdomen metallic bluish-black with brown spot near the base; upper
portions of legs and tips of antenna? black and the latter distinctly
hairy. The wings are dark with short fringes. The males are metallic
black ; bases of antenna; brown and tips black ; all parts of legs, except
black hind tibia?, are amber; wings perfectly clear.

Distribution.—The black scale parasite is abundant in most of the
southern citrus growing sections of the State.

Hosts.—The larva? work upon the eggs and young of the black scale,

Saissetia olece (Bern.). In the year 1913, Mr. R. S. Vaile, then Horti-
cultural Commissioner of Ventura County, reported that this parasite
had wrought great execution upon the black scale in certain citrus
orchards near Ventura.

THE SCUTELLISTA
Scutellista cyanea Motschulsky (Family Pteromalidse)

(Fig. 373)

Description.— The adult is a small four-winged parasite, less than
inch long, robust and metallic steel-blue to nearly black in color.

Life History.—The small, oblong, white eggs are placed under the

black scales. They are somewhat
larger than the eggs of the scales

and hatch in from five to six

days into crescent-shaped, white,

legless larva?, which feed upon
the eggs of the black scale for

fifteen to twenty days, when
they pupate, and after another
like period emerge as adults
from the shells of the scale

through circular holes cut for
this purpose. The adult lives a
little over a week.

Distribution.— The Scutellista

occurs throughout the State,

where the black scale is found
in any considerable numbers.

Hosts. — This parasite was
introduced from Africa, to prey
upon black scale, Saissetia olece

(Bern.). It often becomes very
abundant, attacking upwards of

90 per cent of the scale, but it

has nowhere diminished the

:*, scuteiusta cyanea
sca]<\to an appreciable extent,

Motsch. Adults, face and antenna, very greatly and ClOes not anywhere prevent
enlarged. (After Howard, U. S. Dept. Agric.) the necessity for fumigation. It
also works on the hemispherical scale, Saissetia hemisplicerica (Targ.).
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THE GOLDEN CHALCID
Aphelinits diaspidis Howard (Family Eulophidae)

(Fig. 374)

Description.—The adults are exceedingly small and delicate, brfghl
yellow insects.

Distribution.—This species is common throughout the southern part
of the State, though it probably occurs in many central and northern
sections.

Cr^^T^

Fig. 374.—The golden chalcid, Aphelinits diaspidis How.
Adult, greatly enlarged. (After Howard, U. S. Dept. Agric.

)

Hosts.— It is parasitic upon the red scale, Chrysomphalus aurantii

(Mask.), and the rose scale, Aulacaspis rosce (Bouche).

PARASITE OF THE OYSTER-SHELL SCALE
Aphelinits mytilaspidis LeBaron (Family Eulophidae)

Description. — The adult parasites are exceedingly small, being
about gV inch long. The color is bright lemon-yellow ; the base of

antenna?, dusky; the eyes, dark; the ocelli, red; the mandibles, brown
;

the legs and wing veins, bright yellow.

Distribution.— This species is quite common throughout the State

Hosts.—The parasite preys upon a number of scales, among which
are the oyster-shell scale, Lcpidosaplies tilmi (Linn.), the pine-leaf scale,

Chionaspis pinifolice (Fitch), the pernicious scale, Aspidiotus perni-

ciosus Comst. and Diaspis carueli Targ.

THE PURPLE SCALE PARASITE

Aspidiotiphagtts dtrinus (Craw) (Family Eulophidae)

(Fig. 358)

Description. — The purple scale parasite is an exceedingly small

insect, almost microscopic in size, light and brownish-yellow in color

with wings, antennas and legs pale yellow.

Distribution.— This parasite is generally distributed tbroughont the

purple scale-infested citrus districts in the southern part of the State,

but is often limited or totally absent in certain localities. 11 is most

abundant in San Diego County.

Hosts.—It works uncertainly, but often very effectually, on purple

scale, Lepidosaphes beckii (Newm.), in small localities, but of little
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consequence in controlling this pest. It also works on yellow scale,

Chrysompkalus citrinus (Coq.), red scale, Chrysomphalus aurantii
(Mask.), and pernicious scale, Aspidiotus perniciosus Comst.

THE LECANIUM PARASITE

Coccophagus leoanii (Fitch) (Family Eulophidse)

(Fig. 375)

Description.—The adults are scarcely i inch long, dark bluish-black

in color with a very noticeable and characteristic yellow scutellum.

The antenna; and the legs, excepting the dark femora, are amber.

Distribution. — It is exceedingly common throughout the entire

southern and central parts of the State.

L^>

Fig. 375. -Coccophagus lecanii (Fitch). Adult greatly enlarged.
(After Howard, U. S. Dept. Agric.)

Hosts.— This is a very effective parasite on the younger stages of

the soft brown scale, Coccus hespcridum Linn., the European fruit

Lecanium, Lecanium corni Bouche, and the frosted scale, Lecanium
pruinosum Coq. In fact, it may be reared from almost any of the

members of the above genera.
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THE RED SCALE PARASITE
Coccophagus lunulatus Howard (Family Eulophidse)

(Fig. 376)

Description.— This is a very minute parasite, less than 1-25 inch
long. The general color is black; apical two thirds of scutellum,

jtfT* ".' -8*^

Fig. 376. The red scale parasite, Coccophagus lunulatus How.
jreatly enlarged. (After Howard, U. S. Dept. Agric.

)

Female

orange with black tips; antenna', dark; legs, yellow with hind femora
dusky in middle and wings, hyaline with dark brown veins.

Distribution.— The species occurs in the southern part of the State.

Host.—It is parasitic upon red scale, Chrysomphalus aurantii
(Mask.).

Prospaltella aurantii Howard (Family Eulophidse)

[Prospaltti aurantii (Howard)
I

{Coccophagus aurantii Howard i

(Fig. 377)

Description.—This is a very small, brownish-yellow parasite with

black compound eyes, red ocelli, reddish legs and dusky wing veins.

Distribution.— It was first discovered by D. W. Coqnillett at San
Gabriel, California, in 1887, and
is more or less generally distrib-

uted in the southern part of the

State.

Hosts.— This species is para-

sitic on the yellow scale, Chrys-
omphalus ritrinus (Coq. ), in

California, but has also been

reared from the purple scale,

Lepidosaphes beckii (Newm.),
Aspidiotus ancylus (Putn.), the

walnut scale, Aspidiotus juglans-

regice Comst., Lecanium persicce (Fab

rf^=^f

Fig 377. Prospaltella aurantii How. Adult,
greatly enlarged. (After Howard, U. S. Dept.
Agric.

)

and Chionaspis spp.
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WHITE FLY PARASITE

Pterotriw flavimedia (Howard) (Family Eulophidae)

(Gyrolasia flavimedia Howard)

(Fig. 378)

Description.— This is an extremely minute parasite about 1-25 inch

long. The general color is rich metallic black, the second and last

abdominal segments being
bright orange with bases of

antenna?, the legs and the

under side of the abdomen
yellow. The fore wings are

clear with a distinct dark spot

near the middle of the front

margin. The veins are black.

Distribution.— The white
fly parasite exists throughout
the State. It is specially

abundant at Berkeley and
Oakland.

Fig. 378. — The white fly parasite,
flavimedia (How.). Adult, greatly
(After Howard, U. S. Dept. Agric.)

Pterotrix
enlarged.

Host.— This species is parasitic on Aleyrodes spirceoidcs Quaint.

THE YELLOW SCALE PARASITE
Signiphora occidentalis Howard (Family Eulophidae)

(Fig. 379)

Description.— This is one of the smallest parasites, being scarcely

over 1-50 inch in length and rather robust. The general color is dark
brown or nearly black; eyes,

dark red; mesonotum, yellow;

legs and antenna?, amber;
wings, dusky with long fringe

;

forewings with indefinite dark
blotch near the middle.

Distribution. — The yellow

scale parasite occurs in the

southern part of the State. It

does not seem to have been
recorded in the northern and
central parts.

Host.— It is parasitic on the

yellow scale, Ghrysomphalus dtrinus (Coq.)

Fig. 379.—The yellow scale parasite, Signi-
phora occidentalis How. Adult, greatly en-
larged. (After Howard, U. S. Dept. Agric.)



INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA. 379

THE ARGENTINE ANT" 1

Iridomyrmex humilis Mayr (Family Formicidse)

(Fig. 3 80)

Description.—The adult workers are small, dark-brown ants, living
in small or very large colonies. There are two other adults forms:
queen and male. The queen is A inch long, with the legs slightly

longer than the abdomen. The body is covered with silky pubescence.
She lays from two to fifty eggs a day. The worker is much smaller,

being only about half as large as the queen. There is but one caste of
long-lived workers. The male is a little larger than the worker, vary-
ing from ^ inch to ^ inch in length. The thorax, like that of the queen,
is noticeably enlarged, supporting four wings, the abdomen small and
the head short and blunt. This sex appears in the spring. The eggs
are elliptical, very small, pearly white and smooth, with a very thin

membrane which allows the developing embryo to be clearly seen.

Fig. 380.—Worker of the Argentine ant, Iridomyrmex humilis Mayr,
of a mandible, showing the arrangement of the teeth. Greatly enlarged.

and detail
(Original)

Life History.—The eggs hatch in from eighteen to fifty-five days.

The larvae are fed by attending workers for about thirty-one days

during the summer, before they become full grown. As the pupa?

develop they become darker until they approach the color of the

emerging adults. This stage requires about fifteen days. The entire

life cycle for the worker to the beginning of the adult stage averages

about seventy-eight days. Egg laying begins in the spring and con-

tinues until winter.

Nature of Work.—The work of the Argentine ant differs somewhat

in the various localities, but the insect is a serious household pest in all.

It invades the hives of honey bees and completely destroys or drives

away the bees. Probably the most serious problem in connection with

the Argentine ant in the Southern States is the protection which it is

said to give to scale insects and plant lice. The ants constantly attend

scale insects and plant lice, and thus keep away all forms of preda-

=71Newell, Wilmon, Jr. Ec. Ent. II, pp. 172-174, 1909
Woodworth, C. W.. Bui. No. 207. Cal. Agrcl. Exp. Sta., 1910.

Newell, Wilmon, and Barber, T. C, Bui. No. 122, Bur. Ent. U. S. Dept. Agric, 1913
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ceous and parasitic insects. Consequently, these insects increase in

sufficient numbers to do much damage in the orchards, particularly
the orange groves. In California this condition is not. very evident,

except perhaps with the soft brown scale, but with the increase of the

ant a very serious and new problem may face the citrus fruit growers.
The author has observed the ants in Berkeley attending colonies of

the black cherry aphis (Myzus verasi Fab.) on cherry trees, there

being myriads of the ants present. They are also troublesome in the
chicken yards to setting hens and to hatching chicks, often swarming
over them in numbers sufficient to cause death. If one can imagine
an ant many time more troublesome and prolific than the native house
and field ants, much more aggressive and persistent and capable of

bothering nearly everything, he gets a fair idea of the Argentine ant.

It appears to be little less than a scourge to a community.

Distribution.—Professor C. W. Woodworth lists the following locali-

ties in the State as infested with the Argentine ant: Alameda, Azusa,
Berkeley, Byron Hot Springs, Campbell, Claremont, College Park,
Corona, Cupertino, Emeryville. Fruitvale, Los Angeles, Martinez, Mel-

rose, Monrovia, Montecito Canyon, Oakland, Piedmont, Riverside, San
Francisco, San Jose, Santa Clara, San Mateo, Stege, Stockton and
Upland.

Food.—The ants are exceedingly fond of any sweetened material,

which largely accounts for their invasion of houses, grocery stores,

candy shops, restaurants, hotels, bee hives and their attendance upon
insects which secrete honey-dew, as the scale insects, plant lice and
white flies. Certain greases and fats, fresh meats, etc., are also eager'

y

sought by them. Many seeds, as lettuce, are even carried away. The
young and adults of many insects, as bees, midges, wasps, cockroaches,
etc., are greedily devoured and in destroying some of the injurious
insects the ants do a good turn, but this is so insignificant, compared
with the harm, that it should hardly be mentioned.

Control.—The control of this pest is exceedingly difficult. In many
districts, especially in Berkeley and Oakland, Professor Woodworth
nas had excellent success in keeping the numbers so small that the
ants ceased to be a household pest. His recommendations are given
as follows272

: "We obtained by far the best results by the use of a
very weak solution of arsenic and syrup. Most of the commercial ant
poisons commonly known as ant pastes consist of arsenic and syrup,
but are made very strong in arsenic. This kills the foraging ants
almost immediately. We found by reducing the arsenic to between
one fourth and one eighth of one per cent they would take large
quantities of the material to their nests and feed it to the young, and
the whole nest would be killed by a slow poisoning.
"The most convenient way of exposing the poison to the an's is to

use a large jar with a perforated cover and within it place a sponge
saturated with the arsenic solution. The ants will enter through the
perforations in the cover, fill themselves with the arsenic solution and
carry it to their nests. The sponge will hold enough poison to require
two or three weeks to empty it. and before that time the ants will

almost entirely disappear.

- T-Rul. No- 207, Cal. Agrcl. Exp. Sta., p. 81, 1913.
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"The number of jars to use will depend upon the abundance of
ants. In the worst cases a half-dozen jars will serve for an ordinary
sized house and lot, and if the ants are not very bad one jar may be
enough. In such cases it is well to place it in the pantry or kitchen.

"273

Newell and Barber have found that tape, wrapped many layers

thick, with corrosive sublimate between, around the legs of bee hive

stands and protected by a tight floor of the stand above and a metai
shield below, to prevent wetting, serve as an excellent ant barrier for

at least eleven months. The ditches used as barriers in the Southern
States are hardly applicable to most sections in California. Undoubt-
edly by far the most efficient means of control for all purposes is the

use of the slow-acting poison, as recommended above by Professor

Woodworth. The prepared poison is now on sale at the druggists in

1he infested areas and may be had at very little expense.

~"3The Woodworth formula for the Argentine ant poison is as follows : Salsoda, 1

ounce; white arsenic, 1 ounce; sugar, 20 pounds, and enough water to make 3 gallons.
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LEPIDOPTERA (Order)

SCALE WINGED INSECTS

MOTHS AND BUTTERFLIES

The members of this order are among the most familiar of all

insects. Nearly all of the adults have four well developed wings,
which are characterized by being covered with scales or modified
hairs, the arrangement of which is responsible for the varied and
beautiful color pattern in so many species. The bodies are covered
with fine soft hairs. All have complete metamorphoses—the larva?

being known as cutworms, armyworms or caterpillars. The mouth
parts of the larva? are for biting and chewing, while those of the
adults are abortive, or for sucking.
The larva? of a large number of species are very destructive to plant

life and may be considered injurious, while of still other species they
are predaceous upon other insects and are beneficial. The silkworm
moth is of great commercial importance in several countries and is

the most beneficial member of the order.

SPHINGID^ (Family)

SPHINX OR HAWK MOTHS

The adult moths of this family are primarily night-flyers, though
occasionally one may be seen on dark days. Just before nightfall

numbers may also be observed as they begin their night's flight. They
are among the largest moths, some individuals having a wing expanse
of from four to six inches, though the ones discussed here are of

medium size.

The caterpillars are very large and robust, being beautifully marked
with bright colors, especially with characteristic colored spots around
the breathing spiracles, along the sides of the bodies.

The pupa? are very large, usually pale yellow or reddish brown and
with the proboscis inclosed in the pupal skin with the body, as in

the case of the white-lined sphinx, or inclosed in a separate sheath
like a pitcher handle, as in the case of the tomato worm.
The caterpillars of all these moths are very destructive. Their large

size and ravenous appetites enable them to devour great quantities

of vegetation.

General Life History.—The winter is passed in the pupal stage of

the last brood. The adults emerge early in the spring and soon begin
egg laying, the eggs being usually deposited directly upon the leaves,

singly or in small groups. The eggs hatch in about a week and the

young caterpillars feed upon the tender foliage first. When full

grown they descend from the plants and either pupate in the earth

or among leaves or refuse on the surface of the ground. There arc

usually two broods a year, the moths of the first brood emerging
about the middle of the summer, while those of the second brood do
not emerge until the following spring.

Control.—Though the various members of this family are very com-
mon, it seldom happens that the young are seen in any great numbers,
but individuals are not uncommon. The work is usually evident long
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before the worms are detected. Because of their large size and char-
acteristic work, they are comparatively easy to locate, and upon these
facts are based the method of hand picking as a control measure.
The worms are either gathered and destroyed or simply cut in two
with a pair of scissors. Poison sprays will also serve to hold them in
check and are being largely used to control the tobacco worm in the
commercial plantings of tobacco.

THE WHITE-LINED SPHINX
Celerio lincata (Fabricius)

(Deilephila lincata Fabricius)

(Fig's. 381, 382)

Description.—The moths are quite large, having a wing expanse of
nearly 3| inches. The fore wings are greenish-gray with broad brown
bands on the front and apical margins and in the middle of each. The
veins are white. The hind wings are very small, dark brown, with a

wide lighter band across the middle of each. The thorax is grayish
with distinct white lines, while the abdomen is dark green, marked
with black and white spots. The larvae are quite large, often more
than 3 inches long. The color varies considerably, there being two
distinct forms : a light green and a black, the former being quite rare,

while the latter greatly predominates. The green forms are rich

green with yellow head and horn at posterior end, a row of light-

Fig. 381. -Adult female of the white-lined sphinx, Celerio lineata
(Fab.). Natural size. (Original)

and black spots along each side of the back and beautiful colored

spots along the sides around the spiracles. The black forms are

enlirely black with a dorsal and several lateral longitudinal yellow

stripes. The head and horn are also yellow. Both forms are the same
size and vary from 2 to 3 inches long and i inch thick. The pupae

are reddish-brown and about 1^ inches long.

Distribution.—This is a very common moth throughout the entire

State, being specially abundant in the warmer interior valleys.

Food Plants.—The caterpillars are omnivorous feeders and may be

found attacking a large number of plants. Those recorded are apple,
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sugar beet, buckwheat, chickweed, currant, bitter dock, elm, evening
primrose, gooseberry, grape, melon, pear, plum, purslane, tomato.

Fig. 382.—The white-lined sphinx, Celerio lineata (Fab.). Green larva,
black larva and pupa. Natural .size. (Original)

turnip and watermelon. The white-lined sphinx, however, generally

does little damage to cultivated plants, though in the spring of 1914
considerable injury was done to vineyards
in the Sacramento Valley.

THE ACHEMON SPHINX
Pholus achemon (Drury)

( I'hilanipclus achemon Drury)

(Figs. 383, 384)

Description.—The moth is brownish-gray
in color, with light and dark variegations

and well defined dark brown spots, as shown
in Fig. 384. The hind wings are rich pink

with brown horder and dark spots. The
body is reddish-gray with two deep-brown
triangular spots on the thorax. The ex-

panded wings measure 3 or 4 inches across.

The larva or caterpillar is first green, chang-

a S^m8
on~spMnx, pa<S ing to reddish-brown as it grows older. The

achemon (Drury). xatmai
,i (>rsn , n js brown with from six to eight

size. (Original) . .

'

,. . . , .„.

whitish, oblique bars along the sides. The
pupa? are rich brown. The eggs are globular, green and glued to the

leaves.
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Distribution.—This moth is common throughout the entire State, hut
is most troublesome in the central valleys.

Fig. 3S4.—Adult female of the achemon sphinx. Phohts
ackemon (Drury). Natural size. (Original)

Food Plants.—The caterpillars feed upon wild and cultivated grape-
vines and the Virginia creeper. The tender-leaved varieties of grapes
are specially preferred and vineyards are sometimes entirely stripped
of their foliage by the large numbers of the larva1

.

THE TOBACCO WORM
Protoparce quinquemaculata Hawortlr"

[Phlegethontvus quinquemaculatus (Haworth) ]

(Sphinx celeus Hiibner)

(Fig. 385)

Description.—All forms of this species greatly resemble those of

the tomato worm in size and general appearance. The lateral oblique,

white stripes of the larva1 do not extend as far up the back in the

tobacco worm as in the tomato worm. There are also longitudinal

white stripes below the spiracles, forming "VV with the oblique

stripes. The horn at the tip of the body is black. The pupae have a

much longer tongue sheath in this species than in the tomato worm.
The adults are about the same size, but those of the tobacco worm are

duller with less distinct white markings. The abdomen is more
pointed; the spots are lighter orange in color and two less in number
than in the tomato worm.

Distribution.—The tobaceo worm occurs throughout the entire State

and is one of the common insects.

Food Plants.—The principal food plants of this insect are tobacco

and tomato, though it feeds upon potato and various other members
of the SolanacecE.

274The latest revision of the Sphinffidce by Hon. w. Rothschild ami K. Jordan restores

this species to Protoparce.

25—13664
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Natural Enemies.—Internal parasites prey upon the larva1
, and do

much to keep down the numbers.

Fig. 385. -The adult female of the tobacco worm. Protoparcc quinquemaculata
Haw. Natural size. (Original)

THE TOMATO WORM
Protoparcc scxta ( Johausseu) 214

[Phlcgethontuis sextus (Johanssen)]

(Sphinx Carolina Linnaeus)

(Figs. 386, 387)

Description.—The adults are about 2 inches long and have a wing
expanse of from 4 to 5 inches. The general color is gray, there being

Fig. 386.—The tomato worm. Protoparcc sexta (Johan.). Caterpillar on
tomato. Natural size. (After Folsom)

a row of orange or yellow spots on each side of the abdomen. Fig.

387 shows the pattern. The caterpillars are exceedingly large, often
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attaining a length of nearly 4 inches. They are light green with
showy oblique white stripes and highly colored markings around the
spiracles on the sides. The oblique lines serve at once to distinguish
the larvae from the green forms of the two-lined sphinx.

Fig. 387.—Adult female of the tomato worm, Protoparce sexta
(Johan.). The proboscis is extended to show its great length.
Slightly reduced. (Original)

Distribution.—This insect is exceedingly common throughout the

entire State.

Food Plants.—The larvae feed largely upon tomato plants, often

defoliating large areas. They also attack potato, tobacco and various

other Solanaeece.

Natural Enemies.—Internal parasites perform an important part

in the control of this pest and are probably responsible for the com-

paratively small amount of damage done.
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THE BROWN DAY MOTH
Pseudohazis eglanterina Boisduval (Family Saturniidae)

(Figs. 388, 389)

Description.—The eggs are salmon-colored and laid in clusters

around small stems or branches, as shown in Fig. 388. The larva? are
dark or nearly black with
fine lateral red stripes

and red spots on the
dorsum. The bodies are
covered with branched
spines, the upper row
being short and rosette-

like. When full-grown
they are a little over 2

inches long. The chrysa-
lids are dark reddish-

brown and about 1 inch
long. The adults are

beautiful yellow moths,
b 1 e n d e d with red or
salmon color and regu-
larly marked with black,

as shown in Fig. 389. The
thorax is deep orange

;

the dorsal half of the
abdomen is yellow and
the ventral half red. A
blaek band encircles each
segment. The posterior

end has a long tuft of

yellow and red hairs.

The antenna? of the female are orange, and those of the male brown.
The legs are yellow with black spines.

Life History.—The eggs are laid in the spring upon various fruir

trees, wild trees and bushes. The young attack the foliage, often
entirely or almost entirely defoliating the plants. When full-grown
the larva1 seek the ground, where they pupate and thus pass the
winter, emerging early in the spring as adults. These are often seen
flying during the day.

Nature of Work.—The caterpillars feed upon the young buds and
leaves.

Distribution.—This moth oceurs throughout the entire State, but is

more abundant in the Sierra foothills and in the Sacramento and San
Joaquin valleys, in the central part and in the San Bernardino and
San Jacinto mountains, in southern California.

Food Plants.—This species attacks a great variety of both wild and
cultivated trees and shrubs. Prune trees have often been severely
injured, the young larva' destroying the first appearing buds.

Control.—The egg masses are very conspicuous and great numbers
of them may lie easily destroyed by hand picking during the spring.

Fig. 3SS.—The brown day moth, Pseudohazis eglttn-
t< rina Boisd. Pupa, larva and hatched eggs. Enlarged
one and one fourth times. (Original)
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Arsenical sprays, applied when the larvae become apparent, are also
effective.

Natural Enemies.—Internal hymenopterous parasites perform a
very important role in checking the ravages of this pest, Caterpil-

Fig. 3
S

' »
.—Adult male and female of th> j brown daj

moth. Pseudoliazis eglanterina Boiscl. Natural size. (Male,
author's illustration. Mo. Bui. Cal. Hort. ('nm.; female,
original

)

lars are often found with the cocoons of these parasites attached to

the bodies. The eggs are also destroyed in large numbers by small

parasites.

THE YELLOW BEAR CATERPILLAR
Diacrisia virginica (Fabricius) i Family Arctiidse)

[Spilosoma virginica (Fabricius) 1

(Fig.

Description.—The moths have pure white heads, thorax and wings
with black eyes and usually two small black spots on each of the

wings. The abdomen is orange-yellow, marked with white and four

or five rows of black spots. The antennae and legs are white with

black markings and the front Legs arc also profusely marked with

orange. The average length is aboul g inch and the wing expanse
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about If inches. The caterpillars are easily recognized by the long
light-yellow or dark-brown hairs on the bodies. The cocoons are
made almost wholly out of the hair of the larvas. The pupae are dark
brown and f inch long. It is also called the Virginian tiger moth.

Life History.—The caterpillars appear in the spring, often in great,
numbers, and feed upon all kinds of vegetation. When full-grown,

which requires about one month,
they spin frail cocoons of their

own hair, in which to pupate.
The winter is spent in the pupal
stage. There are two broods a
year.

Nature of Work.—The cater-

pillars eat the foliage of low-
growing and succulent trees and
shrubs and may entirely devour
the tender plants.

Distribution. — The distribu-

tion of the yellow bear caterpil-

lar is quite wide, but it is usually
c< dinned more to the southern
part of the State.

Food Plants.—The caterpillars

are omnivorous feeders and have
been reported as attacking the

following : alfalfa, asparagus,
beans, beets, blackberry, cabbage,

eanna, carrot, cauliflower, celery, cherry, corn, currant, dahlia, dock,
eggplant, gooseberry, grape, hollyhock, hyacinth, lambsquarters,
morning-glory, muskmelon, onion, parsnip, peas, peanut, pigweed,
potato, pumpkin, radish, ragweed, raspberry, rhubarb, Russian thistle,

Solatium spp., Spanish needle, squash, sumach, sunflower, sweet potato,
turnip, violet, watermelon and various other plants.

Control.—The application of strong arsenical sprays are recom-
mended to protect trees and shrubbery. Cultivated plants have been
treated by applying a rather expensive spray composed of Paris green,
10 pounds ; lime, 10 pounds, and water, 100 gallons, using about 100
gallons to the acre. 275 Neutral lead arsenate, 4 pounds to 100 gallons
of water, will doubtless give as good results. Clean culture and
burning over waste areas during the winter are also recommended.

Fig. 390.—Adult male and female of the
yellow bear caterpillar, Diacrisia virginica
(Fab.). Natural size. (Original)

THE SPOTLESS FALL WEB-WORM
Hyphantria textor Harris (Family Arctiidse)

( Fig. 391)

Description.—The adults are slightly over 4 inch long and with a

wing expanse of li inches. The body is pure white, with yellow
markings. The antenna? are white and the abdomen is without black
spots. The last two characters separate the species from the fall web-
worm, Hyphantria cunea (Drury), of the Eastern States. The full-

=™Marsh, H. O., Bui. No. 82, pt. V, Bur. Ent., U. S. Dept. Agric, pp. 62-63, 1910.
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grown caterpillars are very hairy, yellowish or greenish in color, with
a darker stripe along the back and a yellow stripe along each side.

The body is covered with whitish hairs, which arise from black and
orange-yellow tubercles.

Life History.—This species hibernates in the pupal stage within a
cocoon attached to tree trunks, fences, rubbish or under the ground.
The moths emerge in the spring, mate
and, during the nights, the females
deposit from four hundred to five

hundred eggs in clusters upon the

leaves of the food plants. The cater-

pillars feed in colonies and spin webs
large enough to accommodate all the

members. The web may embrace a
large limb of a tree. When full-

grown the larvae leave the web and
descend to suitable pupal quarters.

There are two broods a year, the sec-

ond appearing late in the summer.

Nature of Work.—The larvae feed
upon the foliage, inclosing their par-

ticular feeding places in large webs
or tents for protection.

Distribution. — This introduced
pest is common throughout the Sac-

ramento and San Joaquin valleys and
is the web-worm most often encoun-
tered.

Food Plants.—The spotless fall

web-worm feeds upon the foliage of a

great number of wild and ornamental
trees and shrubs, as well as upon
fruit trees. During the year 1912
much damage was done to willows in

the San Joaquin Valley, while peach
trees suffered in Sutter County.

C o n t r o 1.—The application of

arsenical sprays, the collecting of the cocoons and the burning of the

nests or webs containing the lame with a torch are the remedies

usually recommended for this pest.

Natural Enemies.—Internal parasites probably play an important

part in the control of this moth.

Fig. 391.—Adult female and male
of the fall web-worm. Hi/phantria
ciaiea (Drury), «t the top and female
and male of the spotless fall web-
worm, Hyphantrki textor Harris, at
the bottom. Natural size. (Orig-
inal)

NOCTUID^: (Family)

ARMYWORMS AND CUTWORMS

General Life History.—The adult members of this family are prac-

tically all night-flyers. The caterpillars of many are known as cut-

worms and armyworms and are among the most destructive insed

pests. In great numbers they often advance from field to field like
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an army, devastating as they go. Like the grasshoppers, they attack
practically all kinds of plants, including field and truck crops, vine-

yards and orchards, as well as flowers and weeds.
The eggs arc laid in the spring by the adults and the larvae become

exceedingly numerous in early summer, when most of the damage is

done. The pupal stage is passed underground ; the light or dark-
brown, naked chrysalids being housed in small earthen cells. There
are several broods a year. The winter is usually spent in the pupal
stage, but some adults also hibernate.

Control.—The control of these insects has afforded difficult prob-

lems for years, and even today the methods worked out do not always
give ihe necessary relief.

Fig. 392.—A light trap to catch moths of cutworms and
armyworms used by the American Sugar Beet Company at
Oxnard. Beneath the acetylene light is an oil pan into which
the moths fall and are destroyed. (After Weldon)

Glean culture during the fall of the year and thorough plowing of

infested fields to kill the hibernating pupae in the cells is supposed
to greatly reduce the next year's broods. This has been recommended
as especially important in pea fields.

When the worms begin to march, trenches may be plowed across

and ahead of their paths with a perpendicular wall in front of the

advance. The worms, not being able to cross, will gather in great

masses in these trendies and can he easily killed by spraying them
with crude oil or by crushing them with a narrow disk or roller.

Arsenical sprays applied as soon as the larva?, begin to appear will

sometimes materially aid in protecting crops like potatoes, tomatoes,
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young tires, grapevines, etc., but are seldom practical for forage
crops.

Poisoned bait, composed of a pound of Paris green to 40 or 50
pounds of bran and sweetened either with cheap sugar or molasses,
with sufficient water added to make a stiff mash, placed in the infested
areas, will kill countless numbers of the worms. The citric bran mash
should also be given a trial.

Light traps are also used to capture the adults, but these have never
seemed to greatly lessen the attacks, because large numbers of the
moths captured have previously laid their eggs.

Natural Enemies.—By far the most important factors in the control
of armyworms and cutworms are natural enemies. The parasitic
tachinid flies kill countless numbers of them. Hymenopterous para-
sites of the family Ichneumonidm also prey upon the young. The pre-
daceous ground beetles of the family
Carabidce devour the worms and de-

stroy great numbers. That these

insects are not injurious every year
is undoubtedly due to the work of

these natural enemies.

THE GREASY CUTWORM
Agrotis ypsilon ( Rottembiirg)

(Fig. 39 3)

Description.—The moths are dull

reddish or brownish-gray with
silvery patches at the bases and tips

of the front wings. The hind wings
are silvery gray, as is also the abdo-
men. The thorax is dark with light

markings on the dorsum. The an-
tennas are dark and about half as

long as the body. The length of the
body is 1 inch and the wing expanse
If inches. The caterpillars are dull-

brown or nearly black with a pale
broken yellowish line on the back,
two faint lines on each side and a
few black shining spots on each seg-

ment, The length is about H inches
when full grown.

Life History.—The life history of

the greasy cutworm is practically the same as for the variegated cut-

worm, Lycophotia margaritosa (Haw.).

Nature of Work.—The larvae usually feed at aight, devouring suc-

culent growth and the foliage of hardy plants. They very often work
underground and cut the plants just below the surface of the soil,

thus doing- great damage, especially to young plants.

Distribution.—This is a very common species throughoul the State

and country.

Fig-. 393. — Adults of the greasy
cutworm, Ai/ratis uii-sihni (Rott.)
Slightly enlarged. (Original)
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Food Plants.—Various plants are attacked, including weeds, grasses,

garden and truck crops and orchard trees. Among the plants recorded
are cabbage, cotton and tomato.

Natural Enemies.—Many insects attacking other species of cut-

worms, as tachinid flies, internal parasites and predaceous ground
beetles also prey upon the greasy cutworm. D. W. Coquillett records
an instance of an adult histerid beetle (Hister sexstriatus Lec.) 2TG

devouring the worms.

THE ALFALFA SEMI-LOOPER277

Phytometra caUfornica (Speyer)

[Autographa gamma caUfornica (Speyer)]

(Phisia caUfornica Speyer)

(Figs. 394, 395)

Description.—The moths have a wing expanse of about 1J inches,

with the body a little over ^ inch long. The fore wings are light

bluish-gray with rose or

rust-colored and light

markings, a very dis-

tinctive feature of which
is one shaped like the

Greek letter "gamma"
near the middle. The
hind wings and body
are dull gray. The eggs
are hemispherical and
pale yellow.

a

Fig. 394.—The alfalfa semi-looper, Phytometra call- The young Caterpil-
fornica (Speyer). Dorsal and lateral views of the ]„„„ „„„ i;™),*. re^ca^
larva. Enlarged two and one half times. (After idrb dI e 115nl gieen,
Hysiop, u. s. Dept. Agric.) while the fully-devel-

opedformsaredarkolive-green,withlight green head, three dark longi-

tudinal lines on the body and a dark spot back of each eye. There are

three pairs of well-developed
front legs, two pairs of abdomi-
nal legs just back of the middle
and one pair at the extreme pos-

terior end. When full-grown,

the larvaa attain a length of

about 1 inch. The cocoon is

loosely spun of white silk, the

chrysalis being brownish black,

or paler in color.

Life History.—According to

J. A. Hysiop, of the United
States Department of Agricul-
f1lrp 277 +1™ i 11C!p f.t r»fl««P« tliP Fig - 395 -—Adult female of the alfalfa semi-
LUie, i/iiis in&ecL pdbbLS) Liic

iooper Phytometra caUfornica (Speyer).
winter in the pupal and adult Natural .size. (Original)

stages. The moths appear early in the spring and are especially

active, laying eggs in April, May and June in the alfalfa fields. The

2,°Inseet Life, IV, p. 76, 1891.
- :T FJyslop, James A.. Bui. No. 95, pt. VII, Bur. Ent. U. S. Dept. Agric., 1912. This

insect is called a semi-looper at the suggestion of Dr. Dyar, because it is not a true
Iooper of the Family Geometi Idas,
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young larvae are plentiful in June, feeding upon the leaves of the
plants. In about two weeks they are full-grown and spin a loose white
cocoon among the leaves in which to pupate. After twelve days the
adult moths emerge. The entire life cycle requires about a month.
There are two generations a year, the second brood appearing in July.

Nature of Work.—The caterpillars feed upon the leaves and blos-

soms of the alfalfa and occasionally defoliate small or large areas.

Distribution.—-This moth is very common throughout the State.

being specially abundant in the San Joaquin and Sacramento valleys

and in the Sierra foothills.

Food Plants.—The larva? are quite destructive to alfalfa, but also

feed upon barley, cabbage, clover, dock, elder, grape, malva and peas.

Natural Enemies.—As very well shown by Mr. Hyslop, this insect

is so held in check by natural enemies that artificial remedies are yet

unnecessary. Internal hymenopterous parasites and tachinid flies are

responsible for the good work.
In the State of Washington five

of the former and two of the

latter have been recorded.

THE ARMYWORM
Cirpliis unipuncta (Haworth)

[Hsliophila unipuncta (Haworth)]

[Leucania unipuncta (Haworth) 1

(Noctua unipuncta Haworth )

(Fig. 396)

Description.—The moths are

light silvery-gray or fawn-col-

ored with fine dark spots on the

front wings, which are also

darker at the tips, a dark line

extending to the tips and a dis-

tinct light spot near the middle

from which the specific name is

derived. They are about 1 inch

long. The hind wings are

lighter with dusky veins and

tips. The antenna?, eyes and
proboscis are dark brown and
the legs are marked with light

and dark brown. The eggs are

semi-transparent, dull white or yellowish, smooth, spherical and about

vU inch in diameter. The full-grown larva? are from U to 2 inches

long, dark gray or blackish, with three yellowish stripes on the

dorsum and a broader, darker yellow stripe on each side. The ventral

surface is dusky green. The pupae are shiny mahogany-brown with

two stout spines at the posterior end.

Life History. 278—The females begin to appear in the spring, about

June, and soon deposit their eggs in rows of from two or three

-""Sanderson, E. D., Ins. Pests of Farm, Garden and Orchard, pp. L15-117, 1912.

Fig 396. — Thf armyworm, cirpliis uni-

puncta (Haw.). Adult female enlarged twice.

i ( (riginal

)



396 INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA.

to fifty in the unfolded blades of grass near the base of the plants.

As many as seven hundred may be deposited by a single insect.

They hatch in a little over a week and the young worms at once begin
to attack green vegetation, feeding entirely by night. In from three
to four weeks the larvae are full-grown and enter the earth where a
small cell is constructed and pupation takes place, the adults emerging
in about two weeks. There are from three to six broods a year.

Nature of Work.—The larva? often move together in great numbers,
giving rise to the common name, armyworm. Their favorite food is

the stalks and blades of grasses, but they also devour the foliage and
stems of many other plants. In not a few cases the entire plants are
completely devoured.

Distribution.—This insect is very common throughout the entire

State.

Food Plants. 271 '—Grasses are the favorite food of this spe i: s. bin

alfalfa, foliage of apple trees, barley, cabbage, corn, eggplant, Texas
blue-grass, millet, oals, peas, pepper, potato, radish, tomato, wheat
and other crops are also severely attacked.

Natural Enemies.—The internal hymenopterous parasites, Bhogas
terminalis Cr., 280 Apanteles militaris Walsh, 281 Hemitdcs iaticinctus

Riley,282 Pezomachus minimus Walsh, 283 Mesochorus scitulus (
,

r.,
LSI

Limneriwm oxyhts Cr.,'-'
;5 Bassus scuieXlatus Cr.2S6 and the red-tailed

tachina fly (Wintkcmia 4-pustulata) attack this worm. Only the last

one. however, occurs in California.

THE CORN EAR-WORM ST

Chlorides obsoleta (Fabricius)

(Bontbyw obsoletn Fabricius i

(Noctua miiiiucr HQbner)
[Heliothis armiger (Iliibner)]

(Fig. 397)

Description.—The adult moths are day and night flyers and are

exceedingly common. They are nearly 1 inch long and grayish or

brownish in color, with or without markings upon the fore wings.

The eggs are dirty yellowish-whi+e in color. The larva? are nearly 2

inches long when full-grown and vary from yellowish to brownisb
in color, with longitudinal gray and white stripes and with eight

dark spots or tubercles on each segment. The pupa? are rich brown.

Life History.—The winter is passed by the pupa? in the soil. Adults
begin to emerge in early spring and deposit their eggs upon various

host plants and upon the new silk of young ears of corn. The larva 1

immediately begin to feed and mature in about one month. When
full-grown they enter the soil and pupate, emerging as adults in a

few weeks. There are several broods a year.

^Insect Life, I, pp. 375-376, 1889.
*s°Insect Life, II. p. 351. 1890.
"-'Insect Life, III, p. 17, 1890.
"-'-Insect Life, III, p. 153, 1890.
^Insect Life, III, p. 154, 1890.
H»lnsect Life, III, p. 156, 1890.
-"Insect Life. Ill, p. 157, 1890.
-^Insert Life. Ill, p. 460, 1891.
- v7Tliis insect is also known as the tomato worm and the cotton bollworm.
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# Nature of Work.—This species is perhaps most commonly known
in California as the corn ear-worm, from its attacks upon the ears of
corn. The larva? enter near
the silk end and destroy
either the tip or the whole
car. The damage done is

often enormous. The fruit

of the tomato is also at-

tacked, the worms eating
large holes into the bot-

toms or sides, and thus
causing decay. In the
Southern States t h i ,

c
»

species works upon the

cotton bolls and is there
known as the cotton boll-

worm.

Distribution.—This pest
is exceedingly common in

all parts of the State.

Food Plants.—The fol-

lowing are some of the
common food plants of

this worm: alfalfa, beans,

cabbage, clover, corn, cot-

ton, geranium, gladiolus,

g r a p e, hemp, henbane,
nialva, mignonette, okra,

peach, pea, pear, pepper,
pumpkin, squash, straw-
berry, sunflower, tobacco
and tomato.

Natural Enemies. —
Natural enemies do little

effective work in controlling this pest. The tachina fly (Frontina

armigent Coq.) prej^s upon it in California.

Fig. 3 97.—The corn ear-worm, Chloridea obso-
letu (Fab.). Larvae feeding on an ear of sweet
corn. Natural size. (Original) •
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THE WESTERN ARMYWORM
Euxoa agn •$ I is ( ( I rote

)

[Chorizagrotis agreatis (Grote)]

(Agrotis auxiliaris agreatis Grote)

(Fig. 398)

Description.—The adult moth is about 1 inch long and dark brown
with gray markings. The caterpillars or armyworms attain a length

of nearly 2 inches and vary
from pale-green to dark-
brown.

Life History.—The life his-

tory of this species is prac-
tically the same as that of

the armyworm.
Nature of Work. — The

Avork is practically the same
as that of the armyworm.

Distribution.—This species

occurs in all parts of the

State.

Food Plants.—The common
food plants are alfalfa, beet,

cabbage, celery, clover, corn,

grasses, horseradish, onion,

peas, potato, radish, rhubarb,
Fig. 39S. — The western armyworm, Euxoa tomato, fruit and forest

agrestis (Grote). Moth and larvae. Slightly , -, ,-. •.

enlarged. (After Chittenden, U. S. Dept. Agile.) trees and many Other plants.

THE COMMON CUTWORM
Euxoa atomaris (Smith)

(Agrotis atomaris Smith)

(Fig. 399)

Description.—The caterpillars are light gray in color, smooth, and,
when full grown, measure about 1| inches in length. The moth is

about 1 inch long with a wing expanse of 2 inches. The color of the
fore wings is almost uniform gray with paler markings, while the
hind wings are much lighter.

Life History.—The eggs are laid early in April by moths recently
emerged from the over-wintering larva' and pupa?. The young cater-
pillars burrow into the loose soil or under the bark on the vines during
the day and feed at night. When full-grown they go into the soil,

transform into dark brown pupa?, and thus pass the winter in small
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cells, the moths emerging the following spring. This species was
exceedingly abundant and quite destructive to' grapevines in the San
Joaquin Valley in April. li)14.

Fig. 399.—Larvae of the common cutworm, Euxoa
atomaris (Smith), and work on a grape leaf. Natural
size. (Original)

Nature of Work.—Besides feeding upon the foliage, as do the army-
worms, the cutworms also cut off the plants just beneath the surface

of the ground. This species attacks the young buds in the spring.

Distribution.—This is one of the species which attacks the buds of

grapevines in the upper San Joaquin Valley. It also occurs elsewhere
in the State.

Food Plants.—Though weeds and garden crops are preferred, the

common cutworm is also destructive to the buds and foliage of grapes

and prune trees.

THE BEET ARMYWORM
Laphygma flavimaculata ( Harvey) 888

(Caradrina flavimaculata Harvey)

(Fig. 400)

Description.—The adults are mottled gray with distinct light mark-

ings on the fore wings. They are about 1 inch in length, with a wing
expanse of 1^ inches. The larvae are slender, dark green in color and
distinctly striped.

Life History.—The moths appear during the months of April and
June and deposit eggs, the caterpillars hatching out in May and the

2S8This species has sometimes been confused with the old world species, L. exigua
(Hiibner). (Dyar, H. T., Bui. 52, U. S. Nat. Mus., p. 110, 1902.)
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last of.June and becoming most abundant in August. There are prob-
ably three generations a year, the first and last doing the least amount
of damage.

Nature of Work. -The
c aterpi liars work above
ground and devour the foliage

and stems of many kinds of
succulent plants.

Distribution.—This insect is

generally distributed through-
out the State, but is more
abundant in the middle and
southern parts.

Food Plant s.—The beet

armyworm has often been a

serious pest of sugar beets, but
also feeds upon apple, Atri-

plex, garden beet, corn, grasses,

lambsquarters, malva, onion,

peas, p i g w e e d, plantain,

potato, sunflower and wild
tobacco.

Fig. 4u0.—The beet armyworm, Laphygma
flavimaculata (Harvey). «, moth; b, side
view of larva ; c, dorsal view of larva ; <), front
view of the larva; e, top view of egg; f, side
view of egg. a. b, <, about natural size; </. e, f.
greatly enlarged. (After Chittenden, U. S.

Dept. Agric.)

THE VARIEGATED CUTWORM
Lycophoiia margaritosa (Haworth

)

{Noctua margaritosa Haworth)
[Peridroma saucia (Hiibner)]

( Noctua saucia Hiibner)

(Figs. 401-403)

Description.—The moths—or millers, as they
are sometimes called—are grayish-brown with
light markings and measuring about 1 inch in

length. The cutworms are rather dull brown,
mottled with gray or dark above and with a row
of from four to six yellow spots on the middle of

the back. They are about If inches long when
fully developed. The eggs are exceedingly
small, hemispherical, white and distinctly ribbed.
The pupa? are reddish-brown and from ^ to $
inch long.

Life History.—The eggs are laid in large,

irregular masses, usually upon the stems of small
plants or limbs of trees. The young worms begin
to feed as soon as hatched and attack practically
all kinds of vegetation, even burrowing into the
ground and eating the roots and tubers, or gnaw-
ing the bark of trees. The pupal stage is passed
in the soil, the ehrysalis being rich brown in

color and nearlv 1 inch Ions-. The winter is

Fig. 4 01. — Eggs of
the variegate d cut-
worm, Lycophotia mar-
garitosa < Haw. V on ap-
ple twig. Enlarged
twice. ( Original

)
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springpassed in the larval stage. The adults emerge early in th<

and begin egg-laying immediately.

Nature of Work.—The work of the insect is practically the same as
that of the common cutworm.

Distribution.—This is one of the most common and important cut-

worms in this State, and occurs in all parts, being abundant in

practically every section.

Food Plants.—As previously stated, this species works on prac-
tically every kind of vegetation, including forage, cereal, root and

truck crops, flowers and orchard trees, while
wild plants share in furnishing it food. It also

t'
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body and legs are light buff; the antennae are dusky. The length is

about f inch ; the wing expanse If inches. The caterpillars are velvety
black on the dorsum with
two prominent and many
delicate fine, bright yellow
stripes on the sides. The
ventral surface is reddish-

brown. When fully-matured
they are from H to 2 inches

long. The pupa? are rich

reddish-brown and average 1

inch long.

Life History.—Very little

is known concerning the life

history of this armyworm.
The moths appear early in

the spring and deposit eggs
which soon hatch into the

caterpillars. These were
very abundant during May
and June of 1914 and became
quite destructive. Pupation
takes place in the ground, be-

ginning the last of May and
adults issuing by the middle
of June. There are probably
two broods a year, the first

spring brood being the

largest and most destructive.

Nature of Work. — The
work of this caterpillar is

typical of that of any of the

armyworms and consists in

the devouring of the foliage

and tender stems of the host

plants.

Distribution. — The exact
distribution of this pest is

not well known. During the

past year (1914) it has been
reported from the following
counties : Shasta, Sutter and
Yolo. In 1913 it was re-

ceived from Modoc County.
It is evidently distributed

throughout the central and northern parts of the State, at least.

Food Plants.—The following food plants are reported for the years
1913-1914: alfalfa (quite seriously injured), grapevines (very seri-

ously injured), hawthorn (slightly injured) and watermelon (seri-

ously injured). Practically all of the damage was done between the

middle of May and the middle of June.

Fig. 404. — The yellow-striped armyworm,
Prodenia prwfica Grote. Larvae, pupae and
adult. Slightly enlarged. (Original)
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THE CALIFORNIA OAK MOTH
Phryganidia caUfomica Packard (Family Dioptidse)

(Figs. 405-408)

Description.—The adults are light brown with the antennas and
veins slightly darker. The length of the body is about £ inch and the
wing expanse from 14, to H inches. The eggs are nearly spherical,

being slightly flattened above. The color varies from white to

pale yellowish or greenish. They are laid singly or in masses of from
eight to twenty on the leaves. The full-grown caterpillars are olive-

Fig-. 405. — Caterpillars of tin- California oak moth,
Phryganidia caUfomica Tack., and their work on the

coast live oak. Natural size. (Photo by Leroy Childs)

green with black and prominent yellow longitudinal stripes on the

sides and back and from 1 to H inches long. The head is light brown

or reddish. The puprc are shiny pale yellow with white and black-

markings, as shown in Fig. 407.

Life History.—There are two broods of this moth a year: one a

winter and the other a summer. The winter brood hatches from eggs

laid in the autumn on the leaves of the live and deciduous oak trees.

The larva hatching from the eggs laid upon the leaves of the decidu-

ous oaks perish when the leaves fall in the winter and only those

survive which are fortunate enough to have been reared from eggs
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laid on the leaves of the live oaks. Upon the leaves of the live oaks
the larva- spend the winter in an active feeding stage and transform
into adults about the first of April.289 Eggs are laid soon after this

upon the new foliage of the de-

ciduous oaks as well as upon the

leaves of the live oak trees.

These hatch into the summer
brood, which is often very large

and quite destructive. This
brood has been responsible for

repeatedly stripping the large

oak trees in San Mateo and Santa
Clara counties. By June large

numbers of the caterpillars have
become full-grown and pupate
on the bark of the tree or almost
anywhere in the vicinity of the

infested trees. They hang by the

tail and do not spin a cocoon, the

body remaining perfectly naked
throughout the pupal stage. In

a very short time the adults ap-

pear, and after mating the

females deposit their eggs upon
the foliage of the oak trees.

These hatch into the overwintering larvae. Three broods have been
reported,290 but this seems to be out of the ordinary, as there are

n o r m a 1 1 y but two
broods, as given above.

Nature of Work. —
The caterpillars devour
the leaves and not in-

frequently completely
defoliate large oak trees

over considerable areas.

This occurred in the

summer of 1913, when
hundreds of trees in

Santa Clara and San
Ma + eo counties were en-

tirely stripped of prac-

tically every lent'.

Distribution. — This
moth is most abundant
in the central and
southern parts of the
State, more particularly to the coast regions of Santa Clara, Santa
Cruz and San Mateo counties.

Pig. 406.—Adult and eggs of the Cali-
fornia oak moth, Phryganidia californica
Pack., on leaf of the coast live oak. Nat-
ural size. (Original >

Fig. 407. — Pupre of the California oak moth,
Phryganidia californica Pack. Slightly enlarged.
(Photo by Leroy Childs)

"Kellogg, V. L„ Ent. News, Vol. VII, pp. 174-175, 1S96.
"Fifth Rept. U. S. Ent. Com., p. 123, 1890.
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Food Plants.—The valley oak {Quercus lobata), the coast live oak
(Q. agrifolia), maul oak, black oak, cork oak and various other oaks
are attacked.

Control.—Due to the large size

and great numbers of the in-

fested trees, there seems to be a
feeling that successful control

measures, can not be employed.
However, it has been demon-
strated that the trees can lie

sprayed very easily with a good
power sprayer and a woodland
or ordinary nozzle and the pes'

successfully controlled. Lead
arsenate, 4 to 5 pounds to 50 gal-

lons of water, is recommended in

I he winter, as soon as the eggs
begin 1o ha+ch. A second spray-
ing should follow if the caterpil-

lars become serious or if a large
second brood appears in July or

August. One spraying, however,
is usually sufficient.

Nature! Enemies. — Internal

hymenopterous parasites play an
important part in the control of

this moth under certain condi-

tions, but they do not seem to be
able to cope with it under all circumstances, as shown in the last two

years. A large yellow and black chalcid appears to he the most

numerous. Pimpla h<hr< nilsii Cr.'-"" and P. conquisitor Say292 also prev

upon it.

Fig-, ion.—Adults o" the California oak
moth, Phryganidia califarnicft Pack. Fe-
male at top and male ;it bottom. Nat-
ural size. (Photo by Leroy Childs)

THE YELLOW-NECKED APPLE CATERPILLAR

Datana ministra Drury (Family Notodontidse

)

(Fig-. 409)

Description.—The moths are dark brown and have a wing expanse

of from If to 2 inches. The front wings arc cinnamon-brown with

three or four darker lines across each, while the hind wings arc pale

yellowish without markings. The eggs are ovate, white and deposited

in clusters on the undersides of the leaves. The young caterpillars

are dark brown with black somewhat obscure stripes. When full-

grown they are 2 inches long and striped longitudinally black and

yellow. The first body segment behind the head is yellow or orange-

colored, which gives rise to the common name. The body is clothed

with long, fine whitish hairs. When disturbed the head and tail are

thrown into the air, the body being supported only by middle prolegs.

The pupte are dark brown and less than 1 inch long.

29'Doane, R. W.. Jr. Be. But. V.. p. 346, 1912.

-'-Insect Life. III. p. 462, 1890.
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Life History.—The winter is spent in the pupal stage and the adults
emerge the following May, June or July. 'The eggs are deposited in

masses of from twenty-five to one
hundred and hatch in mid-summer.
The caterpillars are gregarious
and feed in large colonies, first

only upon the undersides of the
I raves, but later devouring all the
foliage excepting the stems and
midribs. They become full-groAvn

in about one month and enter the

ground from two to four inches to

pupate over winter. There is but
one brood a year.

Nature of Work.—The work of

this insect greatly resembles that

of the red-humped caterpillar, to

which it is closely related.

Distribution.—The distribution

of the yellow-necked apple cater-

pillar is not extensive. It has been
received from Santa Clara County
and exists in the central part of

the State.

Fig. 409. — The yeiiow-necked apple Food Plants.—The caterpillars
caterpillar, Datana ministra Drurv. Dor- x- „ i , „„„ j-i,^ .<?,v„™~ „* „ i„
sai view of larva on left. Right shows teed upon the foliage of apple,

Swi^ESr*6*18^ f
attit

,

ude of ,t£e
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Vl apricot, blackberry, cherry, chest-while feeding. Natural size. (Original) r
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nut, hickory, oak. pear, plum,
prune, quince, black and English walnut and other fruit, forest and
shade trees.

Control.—The remedies recommended for the red-humped cater-

pillar should be used for this insect.

THE RED-HUMPED CATERPILLAR
Schizura coneinn a (Smith and Abbot) (Family Notodontidae)

(Phalwna coiicinna Smith and Abbot)

[GEdemasia concinna (Smith and Abbot)]

(Figs. 410, 411)

Description.—The full-grown caterpillars are reddish and have six

or eight black tubercles to each segment, making them appear very
dark. The body is alternately lined with white and black stripes

along the back and with waved black and yellow stripes along the

sides. The head is bright red, as is also the fourth segment (first

abdominal segment), which is larger than any other segment, and has
a distinct hump, on the top of which are four prominent black spines

or tubercles. From this hump the common name is derived. The
length varies from 1 ] to 2 inches when ready to pupate. The pupae

vary from tan to dark brown in color and are scarcely 1 inch in

length. The adults are very plain brown or grayish moths and are

seldom, if ever, seen by the grower.
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Life History.—The eggs are deposited upon the leaves after the
trees have put forth a good growth in early summer, May and June.
The young caterpillars are gregarious in habits, feeding in compact

colonies, and are thickest dur-
ing June and July, but may con-
tinue to appear until late in

September, showing that eggs
are often laid quite late. Their
work consists in destroying the

foliage, the midribs of the
leaves being all that usually re-

wu ^St£SM •

»
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cultivating close to the trees in the fall and winter will kill many of

the hibernating forms.

Natural Enemies.— E. J. Vosler lias reared the internal hymenopter-
ous parasites, Apanteles sp. and Limnerium sp. from the larvce.293

THE CALIFORNIA TUSSOCK MOTH 2 '4

Hernerocampa vetusta (Boisduval) (Family Liparidse)

( Figs. 412-414)

Description.—The eggs are small, oval, while and are laid in closely

matted (dusters, usually upon the old female cocoons. The clusters or
egg- masses are nearly
spherical, grayish-brown
in color and between } and
g inch in diameter. The
full-grown larvae or cater-

pillars vary from H to 2

inches in length. They
are generally gray in color

with numerous colored
spots and many tufts, con-

sisting of four prominent
white ones on the dorsum
and two distinct black
tufts or horns on Ihe head
and one near the posterior

end. The adult females
an 1 wingless and light

silvery-gray in color. The
males are winged and gray
in color.

Life History.—The eggs
are d e posit e d by the

freshly emerged females
during the months of May,
•lime and July. The cater-

pillars upon hatching be-

gin to feed upon the young
fruit and foliage ami eon-

linue their depredations
for from forty to sixty

days, when they spin their

cocoons singly or in large

colonies. The moths
emerge the same year,

The winter is passed in

Fig-. 412.—Larvae of the California tussock moth,
Hernerocampa vetusta (Boisd.). Natural size.
(Original)

mate, and the females begin egg-laying
the egg stage.

Nature of Work.—The caterpillars feed upon the foliage and young
fruit, eating entire leaves or portions thereof and irregular holes into
the fruit.

2S!Mo. Uul. Cal. Ildii. ('.mi.. Vol. Ill, p. 657, 1913.
v.'i.k. W. II.. Bui. N.i. 183, Cal. Agrcl. Exp. Sta., 1907.



INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA. 40!)

Distribution.—This moth occurs throughout the central and south-
ern parts of the State, especially along the coast.

Food Plants.—The principal cultivated host of this moth is the
apple, but it also feeds upon cherry, perennial Lupine, manzanita, oaks.
black walnut and almond.

Fig. 413.—Adult females of the California tussock moth,
Hemerocampa vetusta (Boisd.). Slightly enlarged. (Original)

Control.—Spraying with poison sprays has proven unsatisfactory,
due to the fact that the caterpillars are able to ea1 large doses with-
out apparent injury. Hand picking of the egg masses has been fol-

lowed w i t h considerable
success in the Pajaro Val-

ley. This is done during
the winter months, after the

leaves have fallen. Great
care must be exercised in

getting all the egg masses
to insure profitable results.

The eggs should be de-

stroyed by immersing in oil

or by burning.

When the caterpillars are

on the trees great numbers
may be removed by jarring.

Bands around the tree

trunks, such as are recom-

mended for cankerworms,
will keep those jarred oil'

from again ascending the

trees. In addition to the

c o 1 1 o n and tanglefoot

bands, W. II. Volck recom-
mends a rope saturated
with tanglefoot, or crude oil rich in asphalt urn and lied around the

trunks, while bands soaked in a mixture of equal parts of pine tar

and molasses have given satisfaction.

Fig -l l l. — Cocoons :m. I adull mal( s of the

California tussock moth, Hemerocampa vetusta

(Boisd.). Natural size. (Original)
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Steep earth cones around the bases of the trunks may prove satis-

factory in keeping the caterpillars from reaching the foliage.

Natural Enemies.—Mr. B. B. Whitney has reared three distinct

hymenopterons parasites from the larvae and pupa3
. In addition to

these there is the egg parasite (Telenomus orgyicB Fitch). The tachina
fly (Tachina mella Walk.) preys upon this species and has been reared
in large numbers from the masses of young and pupa?.

THE RUSTY OR ANTIQUE TUSSOCK MOTH
Notolophus antiqua (Linnaeus) (Family Liparidse)

(Orgyia mini Pitch)

(Phalcena antiqua Linnaeus)

(Fig. 415)

Description.—The caterpillars greatly resemble those of the Cali-

fornia tussock moth, but the first two tufts of hairs on the dorsum
of the young are black, becoming lighter in the later stages. The
female is wingless with the black body covered with velloAvisb hairs.

Fig. 415.—Eggs and cocoons of the rusty or antique tussock
moth, Notolophus antiqua (Linn.), on apple. Slightly enlarged.
Specimens taken in Humboldt County by Geo. B. Weatherby.
(Original)

The male has reddish-brown wings with two dark-brown bands across

and a conspicuous white spot near the rear marginal base of the front

pair. The light-colored eggs arc laid in large masses on the cocoons,

as shown in Fig. 415, and are without protective covering.

Life History.—The life history differs little from that of the Cali-

fornia tussock moth. The winter is spent in the egg stage. The eggs
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hatch in the spring and the caterpillars feed throughoul the summer
and adults appear in the fall. There is hut a single brood annually.

Distribution.—The eggs of this species have been received from
Humboldt County. It does not appear to have been recorded from any
other section of the State.

Food Plants.—In this State the apple is the only observed food
plant. It also attacks plum and rose, as well as forest and shade trees,

especially those belonging to the family
Rosacea.

Control.—Control measures are the same as

for the California tussock moth.

Natural Enemies.—This moth is also subject

to many of the same natural enemies attacking
the California tussock moth.

THE FOREST TENT-CATERPILLAR11

Malacosoma disstria Hiibner (Family Lasiocampidse)

(Figs. 416-41S>

Description.—The moths arc light brown
with a dark band across each of the fore

wings. The caterpillars are dark with bluish

head and a row of diamond-shaped white
spots along the middle of the back. They are

about 2 inches long. The pupae are reddish-

brown, 1 inch long and inclosed in a light

yellow cocoon. All stages of this species in

general resemble similar stages of the other

tent-caterpillars.

Life History.—The life history is much like

that of other caterpillars. The larva? collect

in great colonies upon the trunks and larger

limbs of the trees, instead of resting in tents, as does its near relatives.

Nature of Work.—The work of this species is the same as (hat of

the cankerworms.

Fig-. 416. — Eggs of the
forest tent-caterpillar,
Malacosoma disstria Hiib-
ner, around a small apple
twig. Slightly enlarged.
(Author's illustration, Mo.
Bui. Cal. Tlort. Com. i

29"Four other tent-caterpillars, which have become of some importance in California
are as follows :

1. The California tent-caterpillar, Malacosoma oalifornica Packard. The cater-
pillars are orange-colored and about 1 inch long. They feed normally upon the coasl
live oak and maul oak. but also attack apple and other fruit trees.

2. Malacosoma constricta Stretch. The caterpillars are somewhat larger than
those of the preceding species and may be readily recognized by the distinct blue Hips
along the sides. They feed upon the black oak and valley oak and have not been
reported as pests of fruit trees.

3. Malacosoma phivialis Dyer. The caterpillars are buff-colored ami usually feed
upon the alder, but occasionally become quite injurious to app

4. The great basin tent-caterpillar, Malacosoma fragilis Stretch (Figs. 419, 420).

The caterpillars are pale blue on the sides and the median dorsal line is composi
blue spots instead of white spots or a white line as is usually the case in other species.

This insect was specially abundant and destructive in the north-central pari ol the

State during the summer of 1914. The caterpillars feed upon Ceanothus spp., wild or

bitter cherry, wild gooseberry, manzanita, sierra plum, wild rose and willow. (Van
Dvke, E. C". Mo. Bui. Cal. Hort. Com.. III. pp. 351 355, 1914.)

The apple-tree tent-caterpillar. Malacosoma americana (Fa '
reported

from this State, does not seem to have become established and is therefore omitted
in this edition.
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Distribution.—This caterpillar occurs throughout the central and
northern parts of the State.

Food Plants.—The foliage and young' fruit of apple, cherry, peach,
pear, plum and other fruit trees, as well as the foliage of forest and
ornamental trees, are attacked by the forest tent-caterpillar. The
oak is the preferred host in the West.

Fig. 417.—Larvse of the forest tent-caterpillar, Malacosoma disstria Hubner, on an
apple tree. Greatly reduced. (Author's illustration, Mo. Bui. Cal. Hort. Com.)

Control.—The control of this pest is practically the same as for the
tussock moths. Burning is not as efficient for this species as for some
of the others. When disturbed most of the caterpillars fall to the
ground and may be kept from again reaching the tree by a suitable

band around the trunk. Colonies on the trunks are easily and quickly
killed by a liberal application of strong whale-oil soap with a large
brush. Strong poison sprays are also recommended as soon as the
larva? begin to appear.

Natural Enemy.—Tachina mella Walk, has been reared from the

pupa? of this species.
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Fig. 418. — Larvae of the forest tent-caterpillar, Mala-
cosoma disstria Htibner, on apple. One fourth natural size.

(Original

)
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Fig. 419. — Nest of the young larvae of the great basin
tent-caterpillar, Malacosoma fragilis Stretch, on Ceanothus.
Slightly reduced. (Original)

Fig. 4.0.—Female and male of the great
basin tent-caterpillar, Malacosoma fragilis
Stretch. Natural size. Specimens collected
at McCloud by Dr. E. C. "Van Dyke. (Orig-
inal)
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THE FALL CANKERWORM
Alsophila pometaria (Harris) (Family Geometridae)

(Anisopteryx pometaria Harris)

(Fig. 421)

Description.—In all of its stages this insect greatly resembles the
spring eankerworm {Paleacrila vernata Peek), but differs in that the
larvae have three pairs of legs on the posterior half of the body,
instead of two, and the bodies are more distinctly striped. They
average about 1 inch
in length. The pri-

mary wings of the
males also have an
extra light band near
the middle. The
females are gray and
wingless. The eggs
are shaped like small
flower pots, being
smaller at the bottom
and with distinct
darker circles at the

top. They are de-

posited in regular
clusters of from fifty

to two hundred,
standing side by side

in exposed places.

Life History.—The
life history is prac-
tically the same as

that of the spring
eankerworm, but the
eggs are deposited in a compact mass and glued to the twigs and
covered with hairs from the female's body, in the late fall <>r during
the milder portions of winter, as late as March. The young hatch
about the same time as those of the spring forms and work about
the same. Full-grown larva1 were received from Vacaville, April 4,

1914, but they were accompanied by many very small ones. The adults

issue from October to December, or as late as spring, and immediately
crawl up the trunks to deposit their eggs.

Nature of Work.—The work of this species is the same as that of

the spring eankerworm.

Distribution.—This insect is found in the central and northern parts

of the State.

Food Plants.—The fruit and foliage of the apple, apricot, cherry,

elm, maple, plum, prune and other fruit trees. The foliage of many
forest and ornamental trees are attacked.

Control.—Control measures as recommended for the spring canker-

worm may be used for this species. Bands around the tree trunks will

not prove as effectual, because of heavy winter rains, unless they are

Fig. 421.—The fall eankerworm, Alsophila pometaria
(Harris). Larva in charactertistic feeding attitude on
apricot leaf. Enlarged twice. (Original)
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occasionally renewed. These barriers mus1 be put in place during
September and October and continued until spring.

Spray with arsenate of lead, 2 pounds to 50 gallons of water, just

before the blossoms open, and again in one week.

Natural Enemies. — This species is subject to the same natural
enemies as is the spring cankerworm.

THE SPRING CANKERWORM
Paleacrita vernata (Peck) (Family Geometridse)

[Anisopterix vernata (Peck)]

(Phalama vernata Peck)

(Figs. 422, 423)

Description. — The larva' are dark olive-green, brown or nearly
black, very slender and about 1 inch long. Because of their looping

method of traveling they are often
called measuring worms. In this

species they possess but two pairs

of legs on the under side of the

•
'
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Life History.—The female of the spring eankerworm oviposits in the
spring, before the buds of the apple trees start. The eggs are laid
singly or in irregular masses in crevices or under the bark scales on
the limbs, trunks, twigs or leaves. The young cankerworms hatch out
just in time to begin destroying the first young leaves. They often
occur in such numbers as to almost entirely defoliate the trees and
cause great loss. After they mature they drop to the ground and
pupate in a cocoon, just beneath the surface, where they hibernate
through the winter, and the adults appear early the next spring. There
is but one generation each year. The females, not having wings, must
crawl up the tree trunks in the spring to deposit their eggs in suitable

places during March and April.

Nature of Work. — The larva3 eat ragged holes into the leaves or

entirely strip the leaves from the trees and gnaw holes into the young
'fruit (Fig. 422).

Distribution. — This species occurs throughout the apple-growing
sections of the central and northern parts of the State.

Food Plants.—Among the many plants attacked are : apple, apricot,

cherry, elm, maple, pear, plum and prune.

Control.—Inasmuch as the female is wingless, the spread of this

pest is not very rapid and control is not so difficult as is the case with
many of the orchard caterpillars. The female must crawl up the tree

trunk in the early spring to oviposit, and any methods adopted to

prevent this will reduce subsequent injury by the larvae. Bands of

adhesive paper or cotton around the trunks have proven effective, while

one of tree tanglefoot, about two inches wide, has been very satisfactory.

Any of these devices will cause the females to oviposit below the bands

and the young can be easily and readily killed with a soap wash. The
bands should be in place about the first of March.

In cases where the young caterpillars are already on the trees, or

where the above methods have not kept them from the foliage, arsenical

sprays should be applied while the caterpillars are still small, as early

defoliation is always serious.

Plowing and harrowing close to the trees in the fall and winter is

said to crush numbers of the pupae in the cocoons in the soil and aid

in reducing the next spring's broods.

Natural Enemies. — The eggs are parasitized by chalcid flies and

preyed upon by mites, while birds, ichneumonid parasites, tachina flies

and predaceous bettles prey upon the larvae.

THE OMNIVOROUS LOOPER
Sabulodes caberata Guenee (Family Geometn<la>)

(Tetrads wgrotata Guenee)

(Figs. 424-428)

Description.—The adult is a beautiful, delicate, terra-cotta-colored

moth with nearly or pure white ventral surface. Each of the wings

has two irregular dusky transverse bands on the upper surface, one on

each side of the middle. The margin, near the middle, is extended in

a blunt projection. The under surface is creamy-white, peppered with

many small dark spots. The abdomen is also sparsely covered with

27—130(14
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Enlarged four times. (Original)

similar minute black specks. 'I he eyes are black. Tbe body averages

7 inch in length and the wing expanse is about 2 inches. The eggs are

greenish, shiny amber or pinkish-brown,
nearly globular. The diameter is about

35 inch. They are laid singly or in

small, loose clusters of two or more. The
full-grown caterpillar is light green and
yellow with often a decided pinkish

color. There are alternating longitudinal

stripes of yellow and green on the sides

and back and many black markings over

the body. There are also tine black lines

on the back and a distinct larger black

line on each side. There are occasionally

black spots on the legs, at the posterior

end of the body and on the head. Fig.

425 shows the general appearance. The
length varies from li to If inches. The
larva spins a web in a fold of a leaf or

between two or more leaves, which it fastens securely together. In this

web it rests during the day and retreats to it if disturbed. In the web
also, which is later rein-

forced to form a thin

white cocoon, pupation
takes place. The pupa
is Srst almost white.- but

t h e developing w i n g
pads soon turn to a

beautiful chestnut

brown and there may
also appear a few dark
spots near the posterior

end. The eyes are also

brown, or nearly black.

The average length of

the pupa is ''{ inch.

Life History. — The
winter is passed in the

young 1 a r v a 1, adult

and t h e e g g stage.

The larva? appear in the
spring and the first

brood matures by sum-
mer. The last brood
matures in late Septem-
ber and in October and
the adults begin egg-

laying during the latter

month. The larva1 are
peculiar, in that they
spin a web in which they rest during the day and leave to feed during
the night, though they also may be found feeding on dull cloudy days.

Fig. 425.—Larvae of the omnivorous looper, 8abulod.es
caberata Guen. Enlarged twice. (Original)
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It requires about one month for
the larva? to become full-grown
and half as long for the pupal
stage. There are several uneven
broods a year. The last brood
in the late fall appears to be the
largest and most injurious.

Nature of Work.—The larva?

fold the leaves to build their
webs and devour all of the ten-
der foliage, often completely de-
foliating the plants.

Distribution. — This moth ap-
pears to be generally distributed
throughout the State. It is spe-
cially abundant in the San Fran-
cisco Bay region, and was also
reported as doing some damage
in Ventura County.

Food Plants. — The larva? of
this moth feed upon a large
number of plants, seemingly de-
vouring everything at hand. So
far the list is only partial, but

gives some idea of the wide variety.
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Fig. 427.—The omnivorous looper, Sabulodes
caberata Guen. Two pupae removed from the
cocoons and a pupa within the cocoon on the folded
leaves. Slightly enlarged. (Original)

Fig. 426.—Rolled leaves showing larval
nests and cocoons of the omnivorous looper,
Sabulodes caberata Guen. Natural size.

(Original)

At Berkelev, Miss Mary Ames and
Dr. E. C. Van Dyke re-

port the following food

plants : alder, cherry,

groundsel, pepper tree,

rose, sumach and lemon
verbena. To this list Mr.

E. P. Van Duzee adds

geranium (apparently all

species) and English ivy.

Miss Dorris Hutchins re-

ports maple, California

laurel and passion vine.

Mr. [. P. < Jondit has taken

the larvae feeding upon
lemon trees. Mr. C. J.

Pierson reports acacia,

box-elder, buckeye, chest-

nut, elm, eucalyptus, gre-

villea. magnolia, moun-
tain holly, sycamore, black

walnut and willow. The
writer has noted clematis.

Shasta d a i S y. honey-

suckle, orange, olive and

violet, S. II. Essig col-

lected larvae at Ventura
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feeding upon the trumpel vine. Undoubtedly a much larger number
of plants are also attacked.

Fig. 428.—Adult female of the omnivorous looper, Saba-
loaes caberata Guen.. in natural resting attitude. The photo
is of a living' moth. Slightly enlarged. (Original)

Control.—Ordinarily the attack of this moth is not serious enough
to warrant control measures. However, in case remedies are thought
necessary, the application of arsenical dusts and sprays will prove
effective.

THE PEACH TREE BORER
Egeria ewitiosa Say (Family iEgeriidae) 2"

[Sanninoidea ewitiosa (Say)]

(Fig. 429)

Description.—The adults are known as clear-winged moths because
of the lack of color-scales on some parts of the transparent membrane
between the veins of the wings. The wings are rather long and slender,

as are also the bodies, which cause them to be frequently mistaken for

large wasps. The females are iridescent steel-blue with purple or green-

ish reflections. There is a broad orange-colored band across the middle
of the abdomen. The fore wings are entirely covered with scales and
are opaque, while the hind wings are perfectly transparent excepting
the veins. The body is about f inch long and the wing expanse averages

H inches. The males are considerably smaller, of the same steel-blue

color, but lack the orange-colored band across the abdomen and instead

have bright yellow markings on the head, thorax and legs, two slender

bands on the abdomen, two light-colored and a black tuft at the end
of the abdomen. The wings are transparent, excepting a small blue

patch across the middle of the front pair. The eggs are oval or slightly

flattened, dull yellow with finely sculptured surface and ^ inch long.

The full-grown larvae or caterpillars are pale yellowish with brown
head and black mouth parts. There are three pairs of true legs and
five pairs of prolegs. The average length is from 1 to H inches. The
cocoons are made of frass, gum and silk and are very stiff pod-like

structures. In these the reddish-brown pupae are usually to be found
near the entrance of the old burrows, near the surface of the soil or

-"According to Mr. August Busck, the genera Sanninoidea and Sisia have been
dropped as synonyms of 38geria. The family name. SSgeriidm, also replaces Seaiida;.



INJURIOUS AND BENEFICIAL INSECTS OP CALIFORNIA 421

among the roots just under the surface. The pupae, when fully
matured, wriggle out of the burrows and protrude nearly the whole
length before the adults
escape, leaving the skins in

this characteristic position.

Life History.—The winter
is spent in the larval stage

in the old burrows under the
hark or in small new hiber-

naculae in the bark made by
the smaller caterpillars.

Work is probably continued
throughout the winter where
the insect occurs in this

State, as all sizes of the larva?

may be found. When full-

grown the larvae leave their

burrows and construct co-

coons near the burrows or

roots. The pupal period
lasts from three to four
weeks, when the adults

emerge. These soon mate
and the females deposit their

eggs on the trunks of the

trees or upon the adjacent
weeds or ground. From two
hundred to eight hundred eggs are laid by a single female. These
hatch in eight or ten days, and the larvae make their burrows into the

bark of the tree through cracks or crevices. Growth is rapid during
the summer, so that many are practically full-grown by winter, when
the hibernation begins. There is but one brood a year.

Nature of Work.—The work of this species is practically the same
as that of the California peach borer.

Distribution.—Though this species has often been taken in quar-

antine on nursery stock, it was not known to exist in the State until

it was discovered at Dehesa, in San Diego County, by H. A. Weinland,
County Horticultural Commissioner, in the spring of 1914. Specimens
of larvae and pupae were received by the writer and adults reared, so

there is no question concerning the identity of the species.

Food Plants.—The peach appears to be the favorite food plant.

though any of the stone fruits, including apricot, cherry, nectarine,

plum and prune, are also frequently attacked. The wild cherry and

wild plum and certain ornamental shrubs ate also host plants.

Control.—The treatments are the same as for the California peach

borer.

Natural Enemies.—In the Eastern Slates a small parasite (Teleno-

mus quaintancei Oirault) 207 destroys as many as fifty per cent of the

eggs. The parasite probably does not occur in California.

Fig-. 42 9.—The peach tree borer, ZEgcria exitiosa
Say. Adult female at top and males at bottom.
Slightly enlarged Specimens reared from pupa?
collected in San Diego County by H. A. Weinland.
(Original)

^Quaintance, A. L., rearbook, r. S. Dept. Agri 1905.
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THE CALIFORNIA PEACH BORER
Mgetia opalescens II. Edwards (Family iEgeriidflp) 236

[Sanninoidca opalescens (H. Edwards)]

(Figs. 430-432)

Description.—The moths are nearly 1 inch in length with a some-
what greater wing expanse. They greatly resemble wasps in colora-
tion and shape, the clear areas in the wings adding to the deception.
The color is steel-blue, the fringes of the wings and appendages are
jet black, the legs fringed with white tufts. The females have a bronzy

Fig. 430.—Larva of the California peach borer, ffigeria
opalescens H. Edw., and work on a young peach tree. Nat-
ural size. (Original)

hue with the fore wings entirely covered with dark scales. The
dark-brown eggs are depressed on the sides and one end. The full-

grown larvse are white or dusky in color with brown heads and attain
a length of from 1 to H inches. The pupa? are light brown and are
found in the bark or around the bases of the trees.

Life History.—The eggs are always laid on the lower part of the
trunks of the trees, a few inches above the surface of the soil. Thev
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are arranged singly or in small groups of from three to fifteen. Each
moth lays from two hundred to over four hundred eggs, and it

requires from fifteen to thirty clays for them to hatch. The newly
hatched larva? immediately seek shelter in cracks or crevices of the bark
or beneath the ground and at once begin to enter the trunk of the
tree by boring with great rapidity through the bark, or in infested

orchards they enter the old

burrows. During the sum-
mer the young work upon
the growing inner bark,

burrowing downward or

upward at will. The bur-

rows are usually made
under the surface of the

ground, but occasionally

they are extended quite far

up the trunks. This is

espeeiall.v true on the silver

prune. The frass and gum
are forced out of exit holes

through the sides of the

trees, thus greatly facili-

tating the location of the

burrows. The larvae re-

main in the burrows during
the winter months and con-

tinue fairly active. About
January and February
they begin to transform
into pups?. These remain
in the old burrows for

about one and one h*n]f

months, when the adults

emerge in the spring and
mate to begin egg-laying.

There is but one generation
a year.

Nature of Work.—The
caterpillars usually work
around the crown of the

tree, just under the bark,

near the surface of the

ground, though their bur-
rows may extend quite far up the trunk. The work after successive

seasons usually serves to entirely girdle and kill the tree in time. The

exuding gum and rejected frass from the entrance of the burrows are

evidences of the presence of the larvae, in addition to the unhealthy

appearance of the tree which accompanies the attacks.

Distribution.—The distribution of the peach borer is wider than

was first realized. Adults have often been taken by collectors in the

mountains, especially the Sierra Nevadas. but the distribution in the

Fig. 431.—The California peach borer, fflgeria

opalescens H. Bdw. Cocoons and pupal skins al

top; male and female moths at the bottom. Nat-
ural size. (Original)
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valleys where damage to fruit trees has been done was thought to be
limited to Alameda, San Benito, Santa Cruz, Monterey and San Mateo
counties and the Santa Clara Valley. During the past two years it

has also been discovered in the vicinity of Banning, Riverside County,
and in the Upper Ojai Valley, Ventura County.

Food Plants.—This insect is limited, as a pest, to a very small area
of the State and is much dreaded because of the character of its work
and the great damage it does to the infested trees. Though principally

a peach tree borer, it works almost equally as destructively upon
almonds, apricots, prunes, cherries, plums and western chokeeherry
(Cerasus demissa). Apple stock is attacked to some degree also.

s«

Fig. 432.—Asphaltum around the base of a peach tree to
prevent the entrance of the young larva? of the California
peach borer. (After Morris, Cal. Agrcl. Exp. Sta.

)

Control.—Trees budded or grafted upon stocks of any of the host

plants are most likely to become infested, while it has been found that

the borer will not injure trees grafted upon the Myrobalan plum
(Prunus cerasifera). The use of this stock is becoming a sure means
of controlling the pest in the future.

Protective washes of lime-crude oil mixture, lime-sulphur-salt mix-
ture, or lime, coal tar, and whale-oil soap are recommended by Dudley
Moulton as sprays to be applied before the middle of June. Digging
out the worms or killing them with a crooked wire should be practiced
in the fall, winter and spring months.

Earl Morris, 298 Horticultural Commissioner of Santa Clara County,
has invented a method of control that appears to be better than any-
thing else yet tried. His method consists in applying grades "C" and
"D" of hard asphaltum. This is done early in the spring to infested

trees, and a heavy coating prevents both the issuance and entrance of

from ninety-five to ninety-eight per cent of the insects. The material,

boiling hot. is applied from five to six inches below and above the

surface of the soil with a brush. Two coatings are recommended. This

method should follow fall and spring digging for the borers.

sBul. No. 228, Cal. Agrcl. Exp. Sta., pp. 372-374, 1912.
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THE STRAWBERRY CROWN MOTH
/Egeria rutilans (H. Edwards) (Family iEgeriids

[Sesia rutilans (H. Edwards)]

(Synantkedon rutilans PI. Edwards)

(Figs. 433, 434)

Description.—The adults are clear-winged moths, the females having
a wing expanse of about | inch, the males being somewhat smaller. The
ground color of the body is black with oblique longitudinal stripes on
the thorax and yellow bands around the abdomen. The antenna? are
bluish black and the legs yellow with black rings. The fore wings are
almost entirely covered with brown and black scales, having a purple
iridescence. There are yellow stripes between the veins and the outer
border is brown and yellow. The hind wings are nearly all transparent
with broAvn border. The tuft at the tip

of the abdomen is yellow and black.

The males are much darker than the

females, having fewer and narrower
yellow bands on the body and the anal

tuft is larger and all black. The larva?

are cylindrical, white with reddish-

brown head, black legs and mandibles,

covered with brownish hair and slightly

over -|- inch long. The pupa? are en-

closed in brownish cocoons, the chrysa-

lids being reddish-brown with several

rows of dark spines across the back and
sides. They are about ^ inch long and
are usually found within the old larval

burrows.

Life History.—The moths begin to

issue about April, continuing to appear
until the latter part of July. The eggs

are laid soon after the adults appear
and the young larva? hatch in the sum-
mer or fall and work during the winter and spring, most of the damage
being done in the spring, about February. Soon after this pupation

begins, so that adults may begin to issue in April. The brood is uneven,

for pupa? may be found as late as June.

Nature of Work.—The larva* work in the crown of the plants, event-

ually killing them. Fig. 434 shows the nature of their attacks.

Distribution.—This moth is distributed throughout the central and

southern parts of the State, though specimens may occur quite far

north in the Sacramento Valley.

Food Plants.—The larva? work within the stems near the base pr

in the roots near the crown of the host plants. They are exceedingly

destructive to strawberry plants, working within the crowns and roots.

They also feed within the roots and canes of raspberry and blackberry

plants. Their presence usually means the complete destruction of the

plants unless control measures are promptly adopted. Mr. H. II. Bow-

man, Horticultural Commissioner of Placer County, who has rendered

Fig. 433. — Adult female of the
strawberry crown moth. JEgeria
rutilans (H. Edw. ). Enlarged twice.
Specimen collected at Bowman by
H. H. Bowman. (Original)
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valuable aid to the writer in studying this insect, estimates the annual
loss to be from one-tenth to one-fifth of the vines in many sections of

Placer County.

Fig. 434.—The strawberry crown moth, JEgeria rutilans
( H. Edw. ) . Larvae and their work in the crown of a straw-
berry plant. Enlarged twice. Specimens taken at Bowman
by H. H. Bowman. (Original)

Control.—Submersion, when possible, is a quick and thorough means
of exterminating the pest, but of course this is limited to irrigated

districts. The fields should be flooded soon after the crop is harvested
and the water left standing over the vines for four or five days. The
destruction of weakened and infested plants is also recommended to

prevent the spread of the moth. Valuable plants can be protected with
screens or netting to prevent the moths depositing their eggs upon them.



INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA. 427

THE IMPORTED CURRANT BORER
JEgeria tipuliformis Clerck (Family iEgeriidse) 200

[Sesia tipuliformis (Clerck)]

(Figs. 435, 436)

Description.—The adult females are clear-winged moths with deli-
cate, slender bodies about | inch long and a wing expanse of from §
to f inch. The general color is jet black with deep blue iridescence.
There is a' yellow band around the base of the head, three distinct and
two indistinct yellow bands around the abdomen and two oblique longi-
tudinal yellow stripes on the thorax. Because of sunshine these lines
and bands are misleading in the photograph (Pig. 435), excepting the
last two abdominal rings in the left-band specimen. The areas on the
thorax just below the wings are also yellow. The front wings are

Fig 435.—Adults of the imported currant borer, JEgeria tipuliformis Clerck.
Enlarged twice. (Author's illustration, Mo. Bui. Cal. Hort. Com.)

opaque along the borders, with a small band inclosing a clear area near

the opaque tips, which are bronze. The hind wings are clear, excepting

a brown border. The legs are banded yellow and black with the inner

sides of tibiae and tarsi yellow and the outer sides black. The larvae

are slightly more than | inch in length and yellowish white, with dark

heads. The chrysalids are amber brown. The eggs are globular and
light brown.

Life History.—The eggs are laid singly in May and -lime upon the

canes, near the buds, of currant and gooseberry, on wood less than one

year old. From twenty to sixty are laid by each female. They hatch

very quickly, and the larvae at once bore into the cane and work upon
the inner pith during the summer and fall. By winter the burrows

extend, many of them to the roots, where most of the larvae hibernate

during the winter. In the spring pupation takes place within the bur-

rows, lasting from two to three weeks, and the adults emerge in May
and June, by means of holes cut through the sides of the stems. They

may be found about the plants during the hottest part of the day.
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Nature of Work.—The larvae make their burrows down the pith of
the stems, which are eventually killed. The dead twigs, the tunnels
filled with frass and the exit holes of the adults are characteristic signs
of the presence of this pest.

Distribution.—The imported currant borer is limited to the northern
and central parts of the State, and more particularly to the Sierra
foothill regions.

Food Plants.—The young caterpillars work on the pith within the
stalks or canes of the currant and gooseberry, doing much damage to

the fruit-bearing wood. In not a few cases entire patches have been

Pig. 4 36.—Pupal skins of the imported currant borer.
.ISgeria tipuliformis Clerck, at the exit holes of the burrows.
Enlarged twice. (Author's illustration, Mo. Bui. Cal. Hort.
Com.)

rendered worthless before the unsuspecting grower was aware of the
real cause of the dying bushes. Currant, black elder, red and black
gooseberry, hazelnut and sumach are recorded as hosts in Europe. 299

Control.—Control is rather difficult and consists in cutting out and
burning the sickly-looking canes as often as they appear. The best
time to do this work is in the spring. If living canes are infested, the
larva1 may sometimes lie killed by thrusting a wire down the burrow.

29!,Rev. Appld. Ent. I, p. 68, 1913,
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THE SQUASH-VINE BORER
Melittia satyrimformia Hiibner (Family iEgeriidse)*1

(Trochilium eeto Westwood)
(Melittia cucuriitw Harris)

l Melittia pulchripes Walker)
(Melittia amcena H. Edwards)

(Pig. 437)

Description.—The adults are beautiful clear-winged moths. The
head and thorax are dark, the abdomen is marked with orange or red
and black or bronze ; the fore wings are opaque, olive-brown with green
iridescence; the hind wings are transparent with black veins and olive
green or bronze fringe of hairs. The hind legs bear a large fringe of
hairs which is orange on the outer side and black on the inside. These
hairs are longer on the male than on the female. The wing expanse of
the females is about H inches and 1^ inches or less for the males. The
eggs are reddish-brown, oval, about ^ inch long and attached at the
side. The larva? or borers are white with dark brown head, robust, dis-

tinctly segmented and 1 inch long. The pupa? are shiny, dark red or

brownish, with horn or spine on head, many spines on abdomen and 4

inch long. They are

inclosed in dark
closely woven co-

coons and covered
with small soil parti-

cles from the resting

place in the earth.

Life History. —
The winter is passed
in the pupal stage in

the soil. Adults be-

gin to emerge in

April and May and
to lay eggs upon the

larger stems near
the ground and all

other parts of the

food plants. A single

female may deposit several hundred egg's. The eggs hatch in about two
weeks and the larva3 at once make burrows into the stems, some working

down into the roots while others burrow into the base and' woody parts

of the plants. White frass is forced from the tunnels by the feeding

larva?. It requires about one month for the larvae to become full-grown.

They then leave the plants and enter the soil near the bases to a depth

of about two inches, where the pupal cells are made, the eocoon con-

structed and pupation takes place. In from two to three weeks the

adults begin to emerge. The entire life cycle requires about two

months. The adults of the first generation appear in June and duly

and those of the second generation in August and September. There

are two broods a year.

""'Smith, John B.. Bui. No. !)4, N. J. Agrcl. Exp. Sta., 1893.

Chittenden, F. H.. Circ. No. 38, Bur. Rnt. U. S. Dept. Agric, 1908.

Smith, R. I.. Bui. 205, X. C. Agrcl. Exp. Sta., 1910

Fig. 437.—The squash-vine borer, Melittia satyriniformis
Hubn. a, adult male; b, adult female : c, eggs on stem:
d, full-grown larva in stem; e, pupa; f. cocoon. Enlarged
one and one third times. (After Chittenden. 1

T
. S. Dept.

Agric.

)
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Nature of Work.—Burrows are made in the middle of the stems and
leaf stalks, which are occasionally cut off, causing the leaves to wilt

and the plants to die. Many larvae may inhabit a single plant, so the
signs of their work are sometimes very sudden. The white frass at

the entrance of the burrows is an indication of the presence of the
borer. Late crops are injured most. Gourds are often burrowed into.

Distribution.—Prof. C. W. Woodworth301 records this as a California
insect. Its distribution within the State is evidently limited. It occurs
in the United States, Canada, Mexico, Guatemala, Panama, Brazil and
Argentine Republic, as recorded by Dr. Dyar.

Food Plants. 1 "-—Cantaloupes, cucumber, wild balsam apple {Ecliino-

cystis lobata), gourdj muskmelon, pumpkin, squash and watermelon.
The late varieties of squashes (Hubbard, marrow, cymlings, etc.) are

injured most.

Control.—Planting early trap crops of summer squash and other
early varieties between the rows of the later varieties and burning these

to destroy larva? and eggs will greatly reduce infestation of the main
crops. Plantings in July are not usually severely attacked. It is

also advisable to kill adult moths which are sluggish and easily cap-

tured late in the evening. They are usually to be found upon the upper
surface of the leaves. All vines should be burned in the fall, as early

as possible, to destroy any of the larvae which have not gone into the

ground to pass the winter. Deep fall and spring plowing will bury
the over-wintering pupa?, so that the adults can not make their way out

in the spring. Burying the vines at the nodes, so that roots will be sent

out to support the shoots in case the main stalks are injured at the

base, is also recommended. If only a small patch is infested the vines

may be saved by digging out the borers, avoiding planting on or near
infested soil.

THE MELON WORM 303

Didphania hyaUnata (Linnaeus) (Family Pyralidae)

[Glyphodes hyaUnata (Linnaeus)]

(Phalama hyaUnata Linnaeus)

(Fig. 43 8)

Description. — The moths are beautiful, pearly-white with the front

margin and borders of the wings, tuft at the tip of the abdomen, the

head, anterior half of the thorax and ventral surface a rich brown.

The wing expanse is about 1 inch, the length of the body \ inch. The
eggs are small, pearly-white and laid in masses of from two to six. The
larvae or caterpillars are pale yellow with brown head and two white

longitudinal stripes down the back. When full-grown they are about

1] inches long. The pupae are rich brown in color and about § inch

long. They are enclosed in thin white cocoons spun in the folded edges

of the green leaves.

Life History.—The winter is passed in the pupal stages, usually

upon the old vines or in rubbish or protected places about the fields.

Adults begin to emerge in May, June and July and lay their eggs

301Cal. Insects, p. 62, 1913.
••"Chittenden, P. H.. Cir. No. 38, Bur. Ent. U. S. Dept. Agric, pp. 2-3, 1908.

'"Smith. R. I.. Bui. No. 206. N. C. Agrel. Exp. Sta., 1910. and Bui. No. 214, N. C.

Agrcl. Exp. Sta., 1911
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.chiefly upon the tender young leaves, but also upon the stems and
older leaves. The eggs hatch in about four days and the larvae mature
in about two weeks. When feeding, which is done mostly at night, the

Fig. 438.—Adult female of the melon worm, Diaphunia
hyalinata (Linn.). Enlarged three times. Specimen re-
ceived from Prof. R. I. Smith, West Raleigh, N. C. (Orig-
inal)

caterpillars protect themselves by a thin web. When ready to pupate
they spin a white silken cocoon. The pupal stage lasts a little over a

week. The entire life cycle requires about one month. There are
three or four generations a year.

Nature of Work.—The caterpillars destroy the foliage by eating
holes into the leaves or devouring them entirely. The young buds and
unfolding leaves are favorite portions of the plants, especially of the
young. They also eat holes into the young melons, cucumbers, etc.,

thus destroying them for market purposes.

Distribution.—The writer has been unable to find any records of

damage done in California by this pest, Professor C. W. Woodworth
records it as occurring in the State.'

104

Food Plants.—Cushaw, cucumber, gourd, muskmelon, squash and
watermelon are commonly attacked by the melon worm.

Control. — An important thing in the control of this pest is the

destruction of the vines, weeds and other rubbish in the fields by
burning in the fall and winter to kill the hibernating pupae. Deep fall

plowing also kills many of these. Planting early trap crops and spray-

ing them heavily with neutral lead arsenate (-4 pounds to 50 gallons

of water), or Paris green (H pounds to 50 gallons of water), will

destroy great numbers of the first broods. The cultivated crops should

be sprayed with lead arsenate paste, 3 pounds to 50 gallons of water,

lead arsenate powder, H pounds to 50 gallons of water, or a mixture

of ^ pound of Paris green and 1 pound of slaked lime to 50 gallons of

water. 305 In California the melon worm has not become a serious

pest and control measures so far have been unnecessary.

304Cal. Insects, p. 64, 1913.
""Watson, J. R., Press Bui. No. 209, Fla. Agrcl. Exp. Sta., p. 2, .1913.
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THE GRAPE LEAF-FOLDER
Desmia funeralis Hiilmer (Family Pyralidse)

(Desmia maculaUs Westwood)

Description. — The full-grown caterpillars are light green with a

dark brown head and a brown spot on each side of the first two seg-

ments. The length averages 1 inch. The pupae are inclosed in thin

silken cocoons in the leaf rolls, are light brown and ^ inch long. The
moths are dark brown or black with a bluish iridescence. The females

have two white bands -across the bodies and two white spots and a

white border on each of the fore wings. The bodies of the males have
but one transverse white band, white wing borders, two white spots

on each of the front wings and a single large white spot on each hind

wing. The tarsi and apical halves of the antennas of both .sexes are

white. The length averages nearly % inch.

Life History. 3 " —The winter is spent in the pupal stage within the

leaf rolls upon the ground. The adults appear in April and May and
deposit the eggs singly or in groups upon the leaves. The larva? begin
to appear about the first of June and soon fold the edges of the leaves

to one third or one half the distance across into a compact roll about

the size of a lead pencil. In these retreats the larvae live and feed

upon the edges of the leaves. The first brood is comparatively small

and little damage is done in the early part of the season. The cater-

pillars of this brood are mature by about the first of July, when they

pupate and the adults emerge in a week or ten days and lay eggs

which hatch into a larger second brood. This second brood usually

does the most damage, though it is not at all serious. The pupae of

the second brood remain in the rolls after the leaves have dropped
and do not transform into adults until the following spring. There
are but two broods a year.

Nature of Work.—The edges of the leaves are tightly rolled by the

larvae into a retreat about as large as a lead pencil. The rolls are

always on the undersides of the leaves and one or several may be made
on a leaf. The caterpillars feed upon the edges of the leaves and occa-

sionally upon the young berries and blossoms, but in California have
never been present in sufficient numbers to do much damage.

Distribution.—The grape leaf-folder occurs in the central part of

the State, being most abundant in the Sacramento and San Joaquin
Valleys.

Food Plant.—The grape is the only recorded food plant of this

insect.

Control.—The grape leaf-folder has never been a pest in California

and control measures have been unnecesary. However, if any serious

damage is done, an arsenical spray would be sufficient to protect the

crop if applied early.

' 0<IQuayle, H. J., Bui. No. 192, Cal. Agrol. Exp. Sta., pp. 329-137, 1907.
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THE LIMA BEAN POD-BORER
Eticlla zinclcenella (Treitschke) (Family Pyralidse)

{Phycin zinckenella Trietschke)

(Fig. 439)

Description.—The adult moth is gray with ocherous blotches on the
fore wings. There is a plain, broad, white banc! along the margins of
these wings and an oeherous band with brown spots across the inner
fourth. This band is especially conspicuous. The hind wings are light
gray. The moth is small, scarcely more than £ inch long. It is exceed-
ingly active on wing and foot. The pupa is rich brown and usually

Fig. 439.—Lima beans showing the work of the larvae of the lima bean pod-borer,
Etiella zinckenella (Treit.). Enlarged twice. (Author's illustration, Mo. Bui. Cal.

Hort. Com.)

inclosed in a thin white cocoon. The young larva is white or light green.

When full-grown it is white or distinctly reddish above and greenish

beneath. The head is dark, as is also the protlioracic plate and the

legs. It averages about 1 inch in length. When disturbed it wriggles

violently.

Life History.—The writer has never seen the eggs, so is unable to

state where they are deposited, but judging from the observance of

the work of this insect they are probably laid upon the bean plants

and the pods as soon as they are formed. Upon hatching, the young

caterpillars bore through the pods and begin feeding upon the beans

inside, all of which are usually gnawed into or destroyed before fully

28—13664
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developed. Puliation takes place within the pods, under clods or any
other convenient shelter. As a protection, a thin white cocoon is spun.

Jn this stage some of the insects hibernate, though many appear as

adults in late summer and fall. There is but one brood a year. The
adults appear in the spring, about May.

Nature of Work.—The larvae bore through the pods and eat the

growing beans inside, as shown in Fig. 439.

Distribution.—Most of the records concerning this pest have come
from the southern part of the State, where it is apparently well estab-

lished. As early as 1885 Albert Kcebele collected it in El Dorado
County, so it probably occurs in limited numbers in the central part as

well. The moth is believed to be of European or Asiatic origin, having

been imported into this country.

Food Plants.—The growing beans in the pods of the bush-limas are

preferred, though occasionally other varieties of lima beans and the

pods of lupines are attacked.

Control.—Early beans are the ones suffering most from the attacks

of the caterpillars, though the later plantings do not escape. As the

bush-lima is usually the only crop attacked it would be well to plant

the large and later varieties instead.

THE BEE MOTH
(iiillrrin mellonella (Linnaeus) (Family Pyralidae)

(Phalcena mellonella Linnaeus)

(Figs. 440, 441)

Description.—The adult moths are from § to | inch long with a

wing expanse of from 1-]- to 1^ inches. The general color is gray,

though the anterior halves of the front wings which rest against the

sides of the body are dull lead color while the remainder which covers

the dorsum is light with distinct black markings. The hind wings are

yellowish-gray with dark tips. The body, legs and antenna? are
silvery-gray. The males are smaller than the females and are easily

recognized by a scallop on the outer margin of the fore wings and the

absence of palpi. 307 The eggs are elliptical, pearly-white and about ^V
inch long. The larva?, when first hatched, are white and when fully

matured vary from white to light dirty yellow with brown or black head
and prothoracic shield. In some individuals there are black markings
upon the dorsum, as shown in Fig. 440. The cocoon varies from 1 to 1]

inches in length, is white in color and though spun of fine silk is very

tough, stiff and bee proof. The pupa is rich brown in color and varies

from | to f inch in length.

Life History.—The eggs are laid on or near the comb and hatch

within ten or twelve days. There are usually about three overlapping

broods a year. The winter is spent in the larval and pupal stages within

the cocoons. The adults begin to emerge in the spring, in April and
May, and soon begin egg-laying. The eggs of the first brood are laid

from about the middle of April to the middle of May, those of the second

brood from the middle of July to the middle of August, and of the

third brood from the last of September to the first of November. Larv&>

and pupa? of the second and third broods hibernate. As soon as hatched,

307Paddock, F. B., Jr. Ec. Ent. VII, p. 14, 1914.
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the larva? begin to tunnel through the comb, feeding upon the wax and
lining their burrows with silk. In time the entire comb may be

destroyed and rendered a mass of refuse. The length of the larval

period varies from forty-five days for the first brood to thirty-five days
for some of the second brood, and
to several months for others of the

second and for those of the last

brood, which pass the winter in this

stage. The cocoons are spun dur-

ing the night around the edges of

the frames, in cracks or on the

inside walls of the hives or any
place near the infested comb.

Fig. 440. — The bee moth, Galleria
meilonella (Linn.). Portion of cocoons
removed to show pupa and larva at left

top ; pup* at right top ; larvae in mid-
dle ; cocoons at bottom. Natural size.

(Original)

Fig. 441. — The bee moth, Galleria
meilonella (Linn.). Adult moth rest-

ing upon the frame and cocoons on
upper side of frame at top; adult fe-

males at bottom. Natural size. (Orig-
inal)

They are often massed side by side in large numbers. The moths move

only at night and remain perfectly motionless during the day.

Nature of Work.—The damage to the comb is done by the larva'

and consists in completely destroying it if the ravages are not ehecked.

Large masses of frass and black excrement are usually visible on the

surface of the comb or upon the bottom of the hives where infesta-

tion occurs. Stored as well as comb honey is attacked.

Distribution.—This moth is generally distributed throughout the

bee-raising sections of the State.

Food.—The larva? feed upon the wax. exuviae and excrement of the

honey bee.

Control.—Artificial control of this pest consists in keeping a close

watch of the apiary and stored comb honey and in fumigating the

hives or infested material with carbon bisulfid at the rate of from V,

to 2 pounds to 100 cubic feet of air space, or hydrocyanic acid gas at

the rate of 2£ ounces of sodium cyanide and proper proportions of sul-
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pitraric acid and water to every 100 cubic feet of air space. A tight

fumigating room may be used for such purposes. Both fumigants

should be carefully handled, for the carbon bisulfid is inflammable and
the vapor explosive, while the hydrocyanic acid gas is exceedingly

poisonous.

Natural Enemies.—The bees themselves, when in healthy condition,

are the best means of keeping out the moths and Italian bees especially

are destructive to such pests. It is well then to keep the colonies as

healthy as possible and to mix in a little of the Italian strain. A small

mi ant (Solenopsis sp.) is cited by Paddock308 as being an enemy of the

adults and larvae of the bee moth. Three internal

parasites are reported as occurring in Europe, but so

far none are found in America.

THE CODLIN-MOTH "'

Cydia pomonella (Linnaeus) (Family Olethreutidae)

[Carpocapsa pomonella (Linnaeus)]

( riitiltnia pomonella Linnaeus)

(Figs. 442-446)

Description.—The eggs are small, flattened to oval

in shape, and not larger than a pinhead. When
Fig. 4 42 —Larva

of the codiin-moth, freshly laid they are pearly white. The larva, or so-

rS.».''"n''%'ar' called" "worm/' is very minute when first hatched.
Reduced one half, but when full-grown is nearly an inch long. It. is

usually pinkish above and whitish underneath. The
cocoon is made of white silk and is usually hid away in some sheltered
place. The pupa, scarcely over ^ inch long, is first yellowish, turning
with age to a dark rich brown.
The moth is small, being about
one half inch long with a wing-

expanse seldom greater than |
inch. The front wings are gray-
ish-brown with several gray or

lighter cross lines. Near the tip

of each is a small brown spot, in

which two irregular golden lines

appear. The hind wings are
slightly lighter, with fringed bor-

ders. The color harmonizes well

with the gray bark of the apple
and pear trees.

Life History. — The winter is

passed in the larval stage within
the cocoons upon the trees, in

such protected places as under
the bark, in split holes, crotches,

etc., or beneath trash or litter

on the ground, as well as in storehouses where the larvae have escaped

30SJr. Ec. Ent. VII, p. 1SS, 1914.
ao"The cypress cone-borer. Cydia cupressiina Kear., is very closely related to the

cocllin-moth. The larvae are about the same size and dull red or greenish in color.
They work in the green cones of the Monterey cypress and are quite abundant in the
San Francisco Bay region and along the coast in the central part of the State.

Fig. 44:;.—Adult females and eggs of
the cOdlin-moth, Cydia pomonella (Linn.),
on young pears. Natural size. (Orig-
inal)
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from stored fruit. In the spring they enter the pupal stage, which
occupies about twenty days. The first adult moths are ready to
emerge about the time the apples bloom, and many continue to appear
throughout the spring and summer. They oviposit mainly upon the
leaves and twigs, very few eggs being laid upon the fruit. The eggs

of the second generation are usually placed
upon the fruit. The larva? hatching from the
first eggs usually begin to work immediately

A Jk upon the leaves while those of the second gen-

^L Sm eration gain entrance to the fruit almost imme-
Ww Pjf diately ai the calyx end. H requires about

twenty days for the larva? to mature. The
generations overlap greatly throughout the

summer. The entire life cycle occupies nearly
fifty days, there being two
broods each year in the West-
ern States.

Nature of Work. — On the

fruit of the apple and pear the

work of the codlin-moth larva?

is familiar to all and consists

in an entrance hole through
the side or one end and a

dirty mass of frass around
the core. Walnuts are also

similarly attacked while the

husk is still green. If the

shell is soft enough to be

gnawed through the larva'

feed upon the kernel inside:

if not, the burrows are ex-

t e n d e d a r o u n d the shell

through the green husk.

Distribution. — This moth
occurs in all parts of the State.

excepting the northern coast counties and not

all of these are entirely exempt.

Food.—The fruit of all varieties of apples,

pears, quince, and green English walnuts, usu-

ally soft-shelled varieties, are attacked. Loquat

and crabapple are occasionally infested.

Control. — The accepted treatment for this

pest is spraying with arsenicals. The first ap-

plication should be made just as soon as the

petals of the blossoms fall when the sepals of

the calyx are open. It will be difficult to find

a time when all of the calyx cups are the same, but work should be

started as soon as possible, and the entire orchard sprayed within

a few days. Thorough work with high pressure and liberal appli-

cations are necessary. Though one spraying is often deemed sufficient

to control this pest, two applications are still recommended by the

Fig-. 4 4:,. — The
codlin-moth, Cydia
pomonella < Linn. )

.

Adult female and
pupal case from
which it emerged.
Natural size. (Orig-
inal )

Fig. 444.—The codlin-
moth, Cydia pomonella
(Linn.). Adults at top;
cocoons, pupae and larvte
at the bottom. Some of
the cocoons are opened
to show the pup?e. Nat-
ural size. (Original)
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best experts. The second spraying should follow the first by three
or four weeks. It is a common practice to combine Bordeaux mixture
with both of these sprays as a control measure for scab.
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and some begin to hatch when the first cluster buds appear in the spring
(March and April). The young caterpillars at once enter the opening
buds and begin feeding. As the foliage grows the larvae roll and tie
the leaves into compact hiding places which are lined with silken webs.
The young fruit is also attacked. The larval stage lasts from twenty-
four to thirty-five days. When fully matured they transform to pupsB
(last of April and in May) usually within the leaf roll, and in from
nine to nineteen days the adults emerge. The females begin to lay eggs
within two or three
days after they ap-

pear (last of May to

July). There is but
o n e generation a

year.

Nature of Work.—
The first work of the

larva1 is in the open-
ing buds and upon
the young leaves,

blossoms and fruit,

all of which may be
almost or entirely

destroyed. Webs are
spun around the
branches, leaves and fruit, fastening all together. Infested parts of

the tree turn brown or the tree may be partially or entirely defoliated

in severe cases of infestation, where control measures have not been
employed. Fruits attacked when young develop into very irregular

and unsightly shapes and are unfit for market purposes. Because of

the defoliation the trees are often unable to produce crops for the

next year.

Distribution.—Mr. Geo. P. Weldon, who first called attention to this

moth in California in 1913, has found it in the following counties: San
Diego, Alameda, Solano, Tehama, Santa Clara. San Benito, Santa Bar-

bara and San Bernardino. The writer has received it from Monterey.

Food Plants. — The folloAving food plants are recorded: alfalfa,

apple, apricot, cherry, currant, elm, gooseberry, locust, onion, pear,

plum, poplar, prune, quince, raspberry and rose.

Control.—It has been fully demonstrated by Mr. Weldon that the

application of miscible oil sprays to kill the eggs during the winter is

by far the best remedy so far discovered and has given such splendid

results as to make further experimentation hardly necessary. During

the winter of 1913 Mr. Weldon checked up his experiments previously

made in Colorado with miscible oils and other sprays and the efficiency

of the former was far ahead of anything else tried, including oil emul-

sions, lime-sulphur and other commercial sprays. The miscible oils

may be had from any spray manufacturing company.

Fig. 447.—Winter egg-masses of the fruit-tree leaf-
roller, Archips argyrospila Walker. Enlarged three times.
Specimens collected in San Diego County by Geo. P.
Weldon. (Original)
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THE OBLIQUE-BANDED LEAF-ROLLER311

Archips rosaceana Harris (Family Tortricidse)

[Cacaecia rosaceana (Harris)]

(Fig. 448)

Description.—The moths are delicate reddish-brown in color, very
flat, and when the wings are folded appear bell-shaped in outline

(Fig. 448). The front wings are light cinnamon-brown with many
short darker cross-lines, very fine

and irregularly arranged. Near
the middle is a wide, dark, oblique
band and a large area of the same
color near the tips. The hind wings
are plain ochre-yellow, with dusky
areas near the body. The length is

about \ inch, the wing expanse 1

inch. The caterpillars are light

green or pinkish with head and part
of prothoracic shield black or dark
brown. Sometimes the dorsum is

slightly darker than the remainder
of the body. The spine areas on the

dorsum often appear light, as shown
in Pig. 448. When full-grown, they
measure f inch in length. 312 The
chrysalis is found in the rolled leaf

and is of a rich dark-brown color

and \ inch long. The eggs are laid

in flat, oval, greenish masses, each
mass containing, on an average, over

100 eggs.

Life History.—It appears that no
one has studied definitely the stage

in which this insect passes the winter

find the suggestions of Sanderson and
Jackson313 that the larvae hibernate

in rolled leaves or other sheltered

places is yet to be definitely proven.

Larvae do appear early in the spring

and begin to feed upon the leaves

and young fruit, if present, and to

tie the leaves together for a place of

abode, as does the fruit-tree leaf-

roller. Pupation takes place within

the rolled leaves and requires from
five to eight days. Adults begin to

appear in the latter part of April and the first of May. Most of the

eggs are laid in August and September and hatch in a little over a

'"Saunders. W.. Ins. Inj. to Fruits, pp. 90-92, 1911.
312Only part of the dorsum of the prothorax of the caterpillars of A. rosaceana is

dark while the entire dorsum of the prothorax of A. argyrospila is dark.

""Sanderson, E. D.. and Jackson, A. D., Jr. Ent. II, pp. 391-403, 1909.

-The oblique-banded leaf-Fig. 448.
roller, Archips rosaceana Harris.
and adult female. Enlarged
(Original)

Larvse
twice.
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week. There are two broods recorded in a number of places, but appar-
ently nothing is known regarding this point in California.

Nature of Work.—The leaves are the principal food of the cater-
pillars, though young fruit is also eaten and becomes greatly disfigured
as it matures. The work is very much the same as that of the fruit-

tree leaf-roller.

Distribution.—The species is distributed throughout the central and
northern parts of the State. It was received in considerable numbers
from Vacaville in April, 1914.

Food Plants.—Sanderson and Jackson313 have listed a large number
of food plants, which are included here, as follows : The apple, apricot,

ash, basswood, beans, birch, yellow birch, blackberry, box-elder, burdock,

carnation, celery, cherry, clover, cotton, currant, dogwood, geranium,
gooseberry, hawthorn, hazelnut, honeysuckle, horse-chestnut, knotweed,
lilac, oak, peach, pear, plum, poplar, prune, horseradish, ragweed, rasp-

berry, rose, smartweed., strawberry, sumach, sunflower, thistle and
verbena.

Control.—Fortunately, this moth has never proven a serious pest

so far in this State, but outbreaks may have passed unnoticed. Control

measures are somewhat difficult in the orchard, where arsenical sprays

repeatedly applied will serve as a means of keeping it in check until the

if practiced with regularity and thoroughness.313 The eggs may be

destroyed by the application of a miscible oil spray.

THE ORANGE TORTRIX

Tortri.r citrana Pernald (Family Tortricidae)

(Fig-. 449)

Description.—The adult insects are gray in color and hardly | inch

long. The eggs are cream-colored, circular, flat and covered with fine

mosaic-like markings. They are laid so as to overlap like the scales of

a fish. The larva-,' when full-grown, vary from \ to % inch in length

and are white or dusky in color. The chrysalids are brown.

Life History.—The eggs are laid in clusters in early spring, usually

upon the undersides of the leaves, each moth depositing about fifty.

The eggs hatch in about two weeks and the larvae feed upon the surface

of the orange fruit or upon the foliage or tips of the shoots of the other

hosts. Burrows are also made through the peel into the fruit, thus

causing decay and ruin. The young reach maturity in about two

months The pupal stage is passed within the old burrow or any pro-

tected place outside. The adults emerge in from one to two weeks.

The broods overlap, but there are probably three generations a year.
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Nature of Work.—The larva makes a clean, round burrow through
the rind and sometimes into the pulp of

Fig. 4 49.—The orange Tortrix, Tortrix citrana
Fernald. Larva and burrows in orange at top;
larval burrow and adult on orange at bottom.
("Top, author's illustration, Mo. Bui. Cal. Hort.
Com.; bottom, after Quayle, Cal. Agrcl. Exp. Sta.)

""Quayle, H. J., Jr. Ec. Ent. Ill, p. 402, 1910.

the orange, causing it to

fall prematurely or decay.

Fruits which do not decay
immediately are mined for

market purposes because of

the burrows. The larvae

also sometimes roll the

leaves in which they live

and occasionally burrow
into the tips of the
branches.

Distribution.—The moth
is a native species and is

quite widely distributed

throughout the State. It

has been injurious only in

the southern part.

Food Plants.—The fol-

lowing plants are attacked :

acacia, apricot, asparagus,
Cineraria, Job 's tears,
eucalyptus, fern s, gera-

nium, golden rod, Jerusa-
lem cherry, Lantana, lav-

ender, oak, orange, Pentas,

rose, wandering Jew, wild
black walnut and willow. 314

Control. — Though the
destructiveness to oranges
by this insect has been
quite great in a few in-

stances, yet not enough
actual damage has been
done to warrant the appli-

cation of poison sprays or

other methods necessary
for control. The parasitic

braconids which work upon
the larvae no doubt play
some part in the subjection

of the pest.

Natural Enemies.—The
t a c h i n a fly (Phoroccra
parva Bigot.) has been
reared from the orange
Tortrix at Los Angeles.

Internal braconid parasites

also work upon it.
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THE PEACH TWIG-BORER
Anarsia lineatella Zeller (Family

Gelechiidae)

(Anarsia pruinella Clemens)

(Figs. 45 0-453)

Description. — The adults of this

insect are seldom if ever observed by
the average orchardist. They are
small, between j and | inch long, and
dark silvery-gray in color. The pres-

ence of the larva? is easily told in the

spring by the dying back of the young
buds and twigs. The larvae arc small,

scarcely more than | inch long when
full-grown. The color varies from
pink or dusky-white to dark brown, or

almost black. The cocoons are dark
brown and are hid away in small pro-

tected places.

Life History. — The larvae hiber-

nate in small chambers or hibernaculae

made just beneath the bark in the

crotches, being found most commonly
where branches are from ^ inch to 2

inches in diameter. They may be
located by the small chimneys of frass

pushed out in the process of making
(Figs. 450, 351). In the spring, just

before or at the time when the leaf

buds begin to open, the larvae leave

their places of concealment and seek

the young buds for food. They begin

to work near the tips in the leaf axils

and bore down the center of the stem,

killing the tips. By May most have
become full-grown. They seek crev-

ices or any suitable place of conceal-

ment, and after spinning a frail web
over the entrance (Fig. 452) trans-

form into pupa3
, and within one or

two weeks emerge as adults. Not all

of the larva? are full-grown by May,
and the later individuals attack the

fruit just as it is beginning to mature
in June. It has been thought that the

larvae attacking the fruit were of the

second generation and that there was
still a third brood, but observations

made throughout the state by Geo. P.

Weldon and in the Sacramento Valley by the writer seem to show that

such is not the case. In fact, the study made by Mi-. Weldon on the

Fie*. 4,Tn. — Hlbi or winter
chambers of the larvae of the peach
twig-borer, Anarsia lineatella Zeller.

Enlarged six times. (Original)
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habits of this insect, covering the past two years, has led him to believe

that there is generally but one rather uneven brood a year. The writer

has followed his work closely and shares his view.

The adults of the hibernating larvae, emerging in May and June, at

once begin egg-laying and the young of this brood, instead of attacking

fruit, as is generally supposed,
begin at once to construct hiber-

naculae, where they remain through-
out the remainder of the summer
and over winter. Mr. Weldon has
found these newly constructed

chambers as early as May 19th in

Ventura County, and from then on
until July, after which few if any

Fig. 451.—The peach twig-borer, An-
arsia Uneatella Zeller. Top : a, limb
showing location of the hibernaculse ; b.

chimneys thrown up in constructing the
hibernaculse. enlarged ; c, larva in the
hibernacula ; d, larva, enlarged. Bottom :

a, young spring shoot killed by the larva

;

6, larva ; c, pupa ; d, posterior tip of
pupa. Lines show natural sizes. (After
Marlatt, U. S. Dept. Agric.)

Fig. 452.—Web spun across the en-
trance of the retreat of the pupa of the
peach twig-borer, Anarsia Uneatella
Zeller. These are abundant upon the
peach trees in the months of May, June
and July. (Author's illustration, Mo.
Bui. Cal. Hort. Com.)

are made. Perhaps a few larvae mature before winter and may give

rise to a partial second brood, but if so it is very fragmentary and of

little importance.

Nature of Work.—The larvae work in the early spring upon the

young buds and shoots and during the summer on the same, as well as

on the fruit. The twigs are also attacked. In all such cases the larvae

enter near the tip and work toward the base. During the early spring

the young starting buds are often killed before they are more than two

inches long. In attacking the fruit they enter at the stem end or

side and may work completely around the pit, thus causing rapid

decay and complete ruin.
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Distribution.—Throughout the peach growing sections of the Stair.

Food Plants.—The larvae work upon the tender twigs of almond,
apricot, peach, plum and prune trees, peach trees being preferred!
They also attack the fruit of the apricot and peach.

Control. — Though once considered a most serious pest, control
methods have been perfected which make it no longer a serious menace
to the peach grower. These consist of a thorough application of lime-
sulphur spray when the buds begin to swell. The commercial prepara-

Fig. 453.—Larvae of the peach twig-borer, Anarsia
lineatella Zeller, and their work on apricots. Taken
at Sacramento in June. Top and middle pictures,

natural size; bottom, enlarged twice. (Original)

tion, diluted one part to ten of water and applied as a strong spray

under a pressure of from 150 to 200 pounds, is found to give excellent

results. Mr. Chas. B. Weeks, Horticultural Commissioner of Tehama
County, has been using this formula for a number of years and limis

it satisfactory in every way.

Natural Enemies.— In this State a mite, Pediculoides ventricosus, is

claimed to kill from seventy-five per cenl to ninety-five per cent of the

larvae, and an internal hymenopterous parasite, Hyperteles (Oxy-

morpha) lividus (Ashm.), also preys upon the immature stages.
315

""Farmer's Bui. No. 80, U. S. Dept. Agric, p. L2, 1898.
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THE POTATO TUBER MOTH 310

Phthorimcea operculella (Zeller) (Family Gelechiida*)

(Gclecliia operculella Zeller)

(Bryotropha solanella Boisduval)

(Figs. 454-458)

Description. — The larva varies from white to slightly pink, the

head being black. When full grown it is about f inch long. The cocoon

is spun of fine white web, the chrysalis

being light brown in color and about

i inch in length. The wings of the

adults are decidedly gray in color

with the bodies silvery. They are

about i inch long. The eggs are small,

globular and pearly white.

Life History.—The eggs are laid on
the leaves and stems of growing
potato plants or upon exposed tubers

in early summer, or upon the tubers

at digging time. Within fifteen days
they hatch into caterpillars, which
feed upon the leaves, and work
within the stems and tubers in the

fields and only upon the tubers when
they are stored in bins. It requires

from three to five weeks for the larva1

to mature, when they seek sheltered

places and spin cocoons in which to

pupate. During the winter the pupal period may occupy several

months, but in the summer and
fall from fourteen to twenty
days are required. The adults

are night flyers and are espe-

cially abundant in the fall,

particularly when early pota-

toes are dug. If the tubers are

exposed over night the females

lose no opportunity to deposit

their many eggs, generally over
all of them, so as to make a
serious infestation. The adults
live but a few days.

Nature of Work.—The most
characteristic work in this

State is that of the larva3 upon
the potato tubers, which con-

sists in making b u r r o w s

through till parts, as shown in

Figs. 454. 456. The larvae also attack the stems and mine

Fig. 4f>4.—Potato showing the bur-
rows of the potato tuber moth, Phthori-
maa operculella (Zfill. ). Natural size.

(Original)

Fig.
tuber
Enlari

455.—Larvae and pupa? of the potato
moth, Phthorimwa operculella (Zell. ).

rd one and one fourth times. (Original)

the leaves.

ai,1In the Eastern States and other countries this insect is known as the splitworm
of the tobacco and the tobacco miner, because of its habits in mining the leaves of
tobacco plants.
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Fig. 456.—Cross-section of potato showing the burrows of the larvae of the potato
tuber moth, Phthorimaa operculella (Zell.). Slightly enlarged. (Author's illustra-

tion, Mo. Bui. Cal. Hort. Com.)
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Distribution.—This moth is quite widely distributed, being reported
by county horticultural commissioners from the following counties:
Alameda, Contra Costa, El Dorado, Glenn, Kern, Los Angeles, Mon-
terey, Modoc, Napa, Nevada, Orange, Placer, Riverside, Sacramento,
Shasta, San Benito, San Bernardino, San Diego, San Joaquin, San Luis
Obispo, Santa Clara, Santa Cruz, Shasta, Stanislaus, Ventura and Yolo.

Food Plants.—The following are hosts of this moth: cat-tail, egg-
plant, horse nettle, ground cherry, nightshade, potato, tobacco and
tomatoes.
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a dose does not appear to kill all of the young and is not a sure
exterminator. In the storage bins, one to two pounds of carbon bisulfid
to every one thousand cubic feet of air space for forty-eight hours is

Fig. 458. — Adults of the potato tuber moth. Phthorimopa operculella
(Zell.). Enlarged three times. (Author's illustration, Mo. Bui. Cal.
Hort. Com.)

claimed sufficient to kill the eggs, and for fifteen to sixteen hours to

kill the larvae in the tubers. Three or four fumigations will not hurt

the potatoes, according to the experiments of F. Steward. 317

In some places crop rotation is advised, and grain, corn, forage crops

or beets, beans, etc., are recommended. The rotations should never be

for a period less than five or six years.

THE ANGOUMOIS GRAIN MOTH
Sitotrocja cerealella (Olivier) (Family Gelechiidae)

(Gclcchia cerealella Olivier)

(Fig. 459)

Description. — The adult females are light-yellowish, iridescent-

brown, with few darker markings on the front wings. They average

about one inch in length, including folded wings. The very small eggs

are oval-elongate and slightly pinkish in color. The larva- are scarcely

over -] inch long, but more often small enough to comfortably occupy

the inside of a wheat or barley kernel. They are robust and white.

The pupae are pale yellowish-brown.

317Rept. Australia Assn. Adv. of Sri., Vol. XIV, pp. 328, 329.

20—i.°>oc>4
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Life History.— In grains, the eggs are deposited on the outsides of

or between the kernels in the head or on the cob. They are laid in the

field in late summer and fall, but in storehouses egg-laying may continue
throughout the year. As soon as the

young hatch they bore a very minute hole

and work their way into the interior of

the kernel. In wheat and barley only one
individual occupies the interior, while in

corn there may be several or many. The
larval and pupal stages are passed within
the kernel, which is completely destroyed.

1 he adult insect emerges- through a small

circular hole cut in the thin wall and
escapes to mate, soon to start other broods.

The life cycle occupies about forty days,

there being many overlapping broods a
year. In bins of grain, breeding is very
rapid and great destruction is wrought in

a very short time.

Nature of Work. — The larva works
within the kernel, entirely destroying the

interior and leaving a small round exit

hole.

Distributio n.—This moth occurs
throughout the southern and central

parts of the State.

Food Plants. — As the common name
infers, this moth attacks grains, including
barley, wheat and corn.

Control. — The crops should be har-

vested as soon as possible to prevent in-

festation in the field. For treatment in storage, see same under granary
weevil, page 307.

Fig. 459.-—Ear of corn show-
ing the exit holes of the Angou-
mois grain moth, Sitotroga cere-
alella (Oliv. ). Slightly reduced.
Specimen received from O. E.
Bremner, Santa Rosa. (Original)

THE CALIFORNIA CASE-BEARER

Goleophora sacramenta Heinrich818 (Family Elachistidse)

(Figs. 460, 461)

Description.—The cases in which the larva? and pupa? are concealed
are iridescent black with golden or yellow markings around the large

or anterior end, which is curved under. The case is widened at the

anterior end with the sides folded in and under, as shown in Fig. 460.

The shape apparently does not change at all. The bottom is flat,

allowing the case to lie close against the leaf. The length is j\ inch.

The adults (Fig. 461) are small, slender, delicate white moths. The
fore wings are white and faintly peppered with brown scales. The hind
wings are dull lead-gray. The joints of the antenna? are alternately

marked white and black, resembling a row of alternating white and
black beads. The females are about | inch long.

3,sThis new species was discovered and collected by Leroy Childs and named by
Mr. Carl Heinrich through the kindness of Dr. L. O. Howard and Mr. A. Busck.
(Insec. Insci. Mens. IT, p. 145, 1910.)
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Fig. 460.—Pupa cases of the California case-bearer. Coleophora sacramenta Hein-
rich, on prune leaves. Natural size. Specimens collected in Santa Clara Countv
by Leroy Childs. (Original)

Life History.—This moth is a new
insect and other than a few field

observations, nothing is known of its

life history. Mr. Leroy Childs, who
discovered it, found the pupae quite
thick upon prune trees in Santa Clara
County, May 6, 1914. The work of

the larvas was also in evidence, but
had been done some time previous to

that time. There is usually only one
case to a leaf, but occasionally two,

three and even four or five may be
found.

Nature of Work. — The larva? eat

ragged holes in the margins and
through the leaves, as shown in

Pig. 460.

Distribution. — So far this species

has been taken only in Santa Clara

County, but inasmuch as it is a native

species it probably occurs elsewhere
along the middle coast region.

Food Plant. — It has so far been
taken only upon the prune, but prob-

ably also works upon other fruit trees.

Control Thp arspniVal snravs Fig. 461.—Adults of the California case-
iiuuiiui. ine ciisemccu syrdys, Dearer> Coleophora sacramenta Hein-

applied as SOOn as the caterpillars rich, on prune leaf .
Nafuralsize. Reared

,
r^. ~ -. . ,, .

* from pupae collected in Santa Clara
begin to ieed in the spring, as recom- County by Leroy Childs. (Original)
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mended for the cankerworms, will also control the "case-bearer. Reme-
dial measures have never been necessary to control this insect.

THE ORANGE PEEL MINER
Marmara sp. (Family Tineidse)

(Figs. 462, 463)

Description.—The adults of this miner are unknown, having never
been reared or determined. The larvae are exceedingly small, yellowish

and distinctly segmented,
as shown in Fig. 463.

T h e anterior segment
is noticeably large and
bears two small projec-

tions. The length is about

§ inch.

Life History.—The life

history has never been
worked out. The mines
appear on the peel just

before the fruit is ready
to pick, from November
to March. Where the re-

mainder of the year is

spent is not known, but
probably as some leaf

miner on native vegeta-
tion.

Nature of Work.—Fig.

462 shows very well the

characteristic work of the

orange peel miner and
Fig. 462.—Orange showing the work of the orange consists of long irregular

peel miner, Marmara sp. Natural .size. Specimen ± • • •

taken in San Bernardino County by S. A. Pease, intertwining mines JUSt
(Original) beneath the epidermis of
the peel. The skin above the mines soon becomes colorless and later

the entire affected portion turns brown.

Distribution.—The miner appears to be quite generally distributed
in the southern part of the state, but is more often found attacking
oranges in the inland districts of San Bernardino, ^^^^^^^^^^^
Riverside and the eastern portion of Los Angeles ^XJJJ-XXXUX5

counties. Fig. 463.—Larva of
the orange peel

Food.—The peel of the orange is the only known n , .

food of this insect, though it undoubtedly attacks Enlarged three times.
° J The specimen was

native Vegetation. taken from the mine
„ . shown in Fig. 462.
Control.— The amount of damage is so exceed- (Original)

ingly small that control measures are not at all necessary.
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THE CYPRESS MOTH
Argyresthia cupressella Walsingham (Family Hyponomeutidae)

(Fig. 4 04)

Description.—The moths are very small, bright, iridescent golden
or yellow, with three light brown bands across the front wings, the tips
of which are also brown, as shown in Fig. 464. The hind wings are
light yellow. Both pairs of wings are fringed with long light yellow
hairs, which are dark at the tip of the front wings. The length of the
moths is about y'V inch, the wing expanse nearly 4 inch. The eggs are
yellowish-green when first laid, turning reddish or pink with age. They
are strongly convex and slightly elongated. The surface is finely sculp-

tured. The length is ^
inch. The larva* or eater-

pillars are light green or

whitish with a reddish
dorsal spot on the eighth
segment of the older ones.

The prothoracic shield,

head and mandibles are
brownish. W h e n dis-

turbed they hang by a

silken thread. Thfi pupa1

are light brown, about
]

inch long and are inclosed

in white cocoons attached
to the twigs.

Life History. — The
eggs are laid singly upon
flic small terminal twigs,

usually near the base, in

the axil of

As soon as

larvae enter

the leaflets,

hatched the

the twigs and

Fig. 464.—The cypi-ess moth, Argyresthia cupres-
sella Walsingham. Larva, pupa, larval cell in tip of
twig and adults. All slightly enlarged. Specimens
collected in Golden Gate Park. San Francisco, by
Harold Compere. (Original)

burrow downwards for about an inch.

Several twigs may be attacked by a single caterpillar. When fully

matured the larva? leave the burrows and spin small white cocoons on

the twigs in which to pupate. According to D. W. Coquillett. the

larvae appear in February and April and the adults in April and early

May. Eggs remain over winter and hatch in the spring.319 From the

observations of the writer in the Golden Gate Park, San Francisco,

where this moth is a serious pest, at least some of the eggs hatch in

the fall and the larvai spend the winter within the burrows. Adults

appear in April and are still plentiful in June and the first of July,

when the eggs are being laid. Mr. Harold Compere has observed larvas

in their burrows the last of December, pupae in May and adults and eggs

during the last of May and sometimes afterwards. By the middle of

May all larvae have pupated and adults are plentiful until fall. There

are apparently two broods a year.

Nature of Work.—The larvte burrowing in1<> tie- lips cause them to

enlarge and finally to die. The exit hole is always plainly visible. In

•""Insect Life, III, p. 116-118, 1890.
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cases of serious infestation so many of these tips are killed that the
tree appears brown and very unhealthy.

Distribution.—The cypress moth occurs in the central and southern
parts of the State.

Food Plant.—The Monterey cypress is the only host so far reported
of this pest.

Control. — Thorough and regular pruning will usually suffice to

control this pest in hedges. Where trees are grown for windbreaks or
other than for hedges liberal applications of lead arsenate when the
eggs are hatching in the fall or spring are advised.

THE CALIFORNIA PARSLEY CATERPILLAR 20

Papilio zolicaon Boisduval (Family Papilionidse)

{Papilio zelicayn Lucas)

(Papilio califomica Menetries)

(Fig. 465)

Description. — The butterfly is one of the smaller swallow-tails

having a wing expanse from 2 to 34 inches. The color is black and
orange-yellow, each being about equal in extent, the yellow being
distributed along the edges and in the middle of the wings. The
caterpillars are yellowish-green with continuous and broken black

Fig. 465.—Larva and pupa of the California parsley caterpillar,
Papilio zolicaon Boisd. Enlarged one and one half times. (Author's
illustration, Mo. Bui. Cal. Hort. Com.)

bands around the body and having an orange-yellow forked scent

organ just back of the head which is thrown out when disturbed.

When full grown they are about 2 inches long. The chrysalids vary
from green to dull gray, somewhat mottled and about 1 inch long.

The eggs are small, rounded, reddish-brown and about TV inch long.

Life History.—The eggs are laid singly upon the plants in the spring

and after hatching the caterpillars at once begin to feed upon the foliage

: -"Tliis is the common celery and parsley caterpillar found in California. Papilio
polyxenes Fah., listed as such in the first edition, is reported as being very rare in

this State. The above species (P. zolicaon Boisd.) was a'so listed as the California
orange dog in the first edition.
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of the host plants. In a month they become full grown and then
attach themselves by the tail-end to a stem or other suitable place
and transform to chrysalids, which change into butterflies about two
weeks later. There are one or two broods a year. The winter is

passed in the pupal stage.

Nature of Work. — The caterpillars feed upon the foliage, often
stripping off all of the leaves.

Distribution. — This butterfly is widely distributed and may be
found in all parts of the State. It is specially abundant in the
Sacramento and San Joaquin valleys.

Food Plants.—The natural food plants of this insect are various
species of UmbellifercB, the most favored ones being celery, parsley,
Fceniculum vulgare and Carum kelloggii. In the Porterville section.

as well as in the vicinity of Riverside, it has been claimed that the
larvae feed upon orange trees. 321

Control.—The caterpillars occur singly and in rather few numbers
upon the trees, but their ravenous appetites and ability to consume
great amounts of foliage often make control necessary. As they
are easily located, hand picking is the remedy recommended.

Natural Enemies.—Fortunately natural enemies play a large part
in the control of this insect, otherwise greater damage would be done.
Mr. Karl R. Coolidge, 321 who first called attention to it as an orange
pest, states that a tachina fly and a species of Apanteles prey upon
the larva?.

THE IMPORTED CABBAGE WORM"
Pontia rapw (Linnaeus) (Family Pieridse)

[Pieris rapw (Linnaeus)]

(PapiUo rapw Linnaeus)

(Figs. 466, 467)

Description.—Though this is an imported pest, it has become as

common as if it had always been here. The butterflies are white,

i inch long and with a wing expanse of 2 inches. The tips of the

front wings are black or dusky. The females have two dark spots on
each front wing and one near the front margin of the hind wing, while

the males have a single black spot near the middle of each front wing
and a spot on the hind wing similar to that of the female. The eggs

are white or pale yellow, pointed with a rather wide, flat base, and
the surface is distinctly ribbed. The caterpillars are light velvety

green, covered with many minute black specks. "When full grown they

are from 1 to H inches long. The chrysalids vary from yellowish

green to gray and are about 1 inch long.

Life History.—In the northern part of the State the species winters

over in the pupal stage, while in the south adult butterflies may be

seen almost any time of the year. They become very much in evidence

earlv in March and are active throughout the entire summer and fall.

-'P. C. Jr. Ent. Vol. I, p. 334, 1910.
82sThere are five other species of Pontia which attach cruciferous plants In Cali-

fornia. Of these the southern cabbage butterfly, Pontia orotodice (Boisd.), is some-
times a serious cabbage pest. It is easily .separated from P. rap<e < Linn.) by the large

number of black spots on the wings, as shown in Fig. 46S.
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Fig. 466.—The imported cabbage worm,
Pontia rapce (Linn.). Eggs on nastur-
tium leaf at top, enlarged twice ; larvte
in the middle, natural size ; chrysalis at
the bottom, natural size. (Original)

Egg-laying begins soon after the

adults leave the pupal stage. The
eggs hatch in about a week and the

young caterpillars begin feeding at

once. They first feed upon the

outer leaves, making them ragged
and full of holes, but gradually
work through towards the heart of

the cabbage, leaving the dark-green

excrement to mark their paths of

destruction. The growth is very
rapid, so that in from one to two
weeks they are ready to select some
secluded spot beneath an old cab-

bage leaf or some nearby object

and prepare for the pupal stage,

which, during the first two genera-

tions in the summer months, lasts

little longer than the larval stage,

but which in the fall continues

throughout the winter. There are

several generations a year. In fact,

in the southern part of the State it

seems as if the breeding is only

slightly checked during the winter
months.

Nature of Work. — The cater-

pillars, or "worms," as they are

commonly called, devour the leaves

of many plants, but are specially

fond of cabbage, which they attack

in all stages of its growth. The
leaves of young plants are partially

eaten and assume a ragged appear-

ance. The outer leaves of cabbage
beads may also show a similar con-

dition, but usually the larvae eat

into the heads, making tunnels

throughout and leaving dark-green
excrement, which is very repulsive,

to mark their paths. Much damage
is thus done and cabbage growers
annually lose large sums because of

this pest.

Distribution.—This butterfly is

very common in every part of the

State.

Food Plants.—The caterpillars

feed on quite a number of plants,

some of which are brussels sprouts,



INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA. 457

cabbage, cauliflower, horseradish, kale, mignonette, mustard, nastur-
tium, radish, rape, sweet alyssum and turnip.

Control. — The larva, working as they do into the heads of the
cabbages, make control measures practically impossible after they have
once begun. Young plants may well be protected by arsenical sprays,
which are applied with safety until the heads are half-grown. Clean

Fig. 467.—Female butterfly of the imported cabbage worm.
Pontia rupa (Linn.). Enlarged one and one half limes.
(Original)

culture should be practiced and no cabbage or host plants allowed to

grow during the interval between crops unless they are freely sprayed

with strong solutions of arsenicals. Spraying with white hellebore kills

the caterpillars without danger to the plants or the consumer. Fortu-

nately most of the cabbage grown in California is raised near tin-

ocean, during the winter, and is usually quite free from this pest.

Fig 46S.—The southern cabbage butterfly, Pontia protodice (Boisd.).

Male and female. Natural size. (After Riley)
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Natural Enemies.323—Internal parasites which attack the ehrysalids
are important factors in the reduction of the numbers of the cabbage
worm. In California the hymenopterous parasite, Pteromalus puparum
Linn., is quite widely distributed and often quite effective. Apanteles
glomeratus Linn, is common in the Eastern States, and was recently
introduced into California by the State Insectary. Wolf's ambush bug,
Phymata wolfii Stal., destroys the butterflies, while the wheel bug,
Arilus cristatus Linn., the spined soldier-bug, Podisus maculiventris
Say. and the wasp, Polishes pallipes LepeL, are predaceous upon the
caterpillars. The tachina fly, Exorista vulgaris Fall., is parasitic upon
the larv;v.

THE ALFALFA CATERPILLAR 21

Eurymus eurytheme (Boisduval) (Family Pieridae)

(Colias eurytheme Boisduval)

(Figs. 469-471)

Description.—The predominating color of the butterflies is a rich

orange-yellow, reddish-yellow or sulphur-yellow, though some are much
lighter. The upper outer margins of the wings are dark and there

is a black spot near the front margin in the middle of the front wings
and a deep orange
spot near the middle
of the hind wings.

The antenna? are red-

d i s h with dusk y
knobs. The length ot

the females is about 1

inch, with a wing ex-

panse of 2 inches.

The males are slightly

smaller. The eggs are

very minute, dis-

tinctly r i b b e d and
cross-lined, white
when first laid, be-

coming brownish with
age. They are de-

posited upon the new
growth. The cater-

pillars are about 1 inch long and dark green in color with a distinct

and sometimes a faint white line on each side. The openings of the
spiracles are black and red. The dorsum is often darker than the
remainder of the body. The pupae are yellowish-green, | inch long
and suspended to the stalks, head up.

Fig. 469. — Larva? of the alfalfa caterpillar, Eurymus
eurytheme (Boisd.). Natural size. (Original)

•^Insect Life, III, p. 16. 1S90.
Chittenden, F. H., Cir. No. 60, Bur. Ent, U. S. Dept. Agric, 1905.
'Wildermutli. V. L., Cir. No. 133, Bur. Ent. Dept. Agric, 1911, and Bui. No. 124,

U. S. Dept. Agric. 1914.

The light sulphur-yellow butterflies have usually been considered a distinct species,
Eurymus philodice (Godart), but are now thought to be but a color phase of the
alfalfa caterpillar. (Bui. 124, U. S. Dept. Agric, p. 14, 1914.)
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Life History.—The insect hibernates in the adult and pupal stages,
the adults beginning to emerge early in the spring, about the first of
March. They immediately begin egg-laying in the alfalfa fields. The
caterpillars become very numerous and destructive during the summer
months. This was especially true during the year 1913, when thou-
sands of the butterflies hovered over nearly every acre of alfalfa from
Imperial to Modoc counties. In the San Joaquin Valley they appeared
especially destructive. Hay fields suffered most, but pastured fields
were seriously injured. There are two generations in the colder regions
and six or more in the warmer southern sections, according to Wilder-
muth.

Nature of Work. — The larvae strip the leaves from the plants,
leaving only bare stalks.

Distribution.—This butterfly occurs throughout the entire State.

Fig. 470. — Adults of the alfalfa caterpillar, Eur inn as
eurytheme (Boisd. ). Enlarged one and one fourth times.
(Original)

Food Plants.—Alfalfa appears to be a favorite host of this butterfly,

but many other plants are attacked, some of which are the following:

Trifolium reflexum, T. stoloniferum, white clover (T. rt pens), T. tridt n

tatum, Lotus sp., loco-weeds (Astragalus caryocwpus and A. crota-

larice), sweet clover (Melilotus alba), soja bean, peas and vetch.

Control.—To successfully control such a pesl one tnusl resort to

a number of practices, all of which judiciously combined will give very

good results. The alfalfa should be cut, as soon as the larvae begin to
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appear in any numbers in the spring, to starve this first brood and thus
keep down the next generation. Other cuttings should be made when

blooming begins. Successive irrigations

immediately after cutting to stimulate
vigorous growth is very important.
Disking the fields in the fall of the year
will kill many of the over-wintering
pupae. The food plants should not be
allowed to grow wild around the fields,

as they serve for excellent breeding
places. Pasturing the land also helps to

keep dowm the pest.

Natural Enemies. — Mr. Wildermuth
records the following natural enemies

:

the tachina flies. Phorocera claripennis

Macq. and Frontina archippivora Will.:

the phorid, Apkiochceta perdita Malloch

;

the hymenopterous egg parasites, Ap<ni-

teles flaviconche Riley, Chalcis ovata
Say. Pteromalus eurymi Gahan and
Trickogramma minutum Riley. The
author has collected quite a number of

the pupal cases of a Campoplex sp.

(Fig. 471) which is evidentlv parasitic

sP
Fi
o^ aiklfeTe°a°f

n
The^arv^of uPon tne larvas

-
A bacterial disease also

this parasite attack the larvre of kills large numbers of the larvaa and
the alfalfa caterpillar. Enlarged . . , .,

four times. (Original) pup83 111 damp Weather.

THE MOURNING CLOAK BUTTERFLY
Euvancssa <mti<>p<i (Linnaeus) (Family Nymphalidse)

[Vanessa antiopa (Linnaeus)]

I Papilio iiiitiojxi Lmmmis)

(Fig. 472)

Description. — The butterflies are purplish-black with noticeable
yellow wing borders or margins, in which is a row of pale blue spots.

The wings are also noticeably notched or toothed along the margins.
The bodies are about 1 inch long, the wring expanse from 3 to 3-J- inches.

The caterpillars are black, besprinkled with minute white specks and
a row of eight brick-red spots along the back. The surface is rough,
each segment bearing from six to seven branched spines, giving the
whole caterpillar a decidedly spiny appearance. When full-grown
they are from 1% to 2 inches long. The chrysalids are dark brown with
light yellow spots upon the back and from f to 1 inch long.

Life History.—The adults hibernate and are sometimes seen on
bright days in midwinter. They begin egg-laying about the first of

March. The eggs are laid upon the leaves ami around the twigs of the
host plants and the caterpillars move from plant to plant as the food
becomes scarce. They are social in habits and often appear in such large
numbers as to completely defoliate quite large areas. There are two
broods a year.
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Nature of Work.—The caterpillars devour the leaves, thus defoli-
ating portions or entire trees.

Distribution.—This species is commonly distributed throughout the
State.

Food Plants. —
Balm of Gilead,

birch, elm, hack-
berry, linden, pop-
lar and willow are

among the food
plants.

Control. — The
application of poi-

son sprays as soon
as the caterpillars

first appear in the

spring will easily

control this pest.

Cutting and burn-
ing the branches
upon which a col-

ony is located will

often exterminate
a small infestation.

These control
measures would
not justify the
costs, except in

small gardens.
Fig. 472.—Larva and adult of the mourning cloak butter-

fly, Euvanessa antiopa (Linn.). Natural size. (Original)

THE THISTLE BUTTERFLY
Vanessa cardui (Linnaeus) (Family Nymphalidae) 323

[Pyrantels cardui (Linnaeus)]

(Papilio cardui Linnaeus)

(Fig. 473)

Description.—The butterflies are deep orange or red with white,
black and dark brown markings, as shown in the illustration (Fig. 478 >.

The length is about 1\ inches and the wing expanse is 2 inches. The
full-grown caterpillars are black or dull brown with a distinct pale or

yellow stripe on the side. The spines are rather long and forked, as in

all larva? of the nymphalids. The length averages from H inches to 2

inches. The chrysalises are iridescent brown, or appear as if dipped
in molten gold. They are about 1 inch long.

Life History. — The adults appear in the spring and deposit

"'This species is generally replaced in the central and northern parts of the State
by a closely related species, Vanessa caryce Hiihn. It is distinguished by a black
band across the cell of the front wings.
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eggs —usually upon one of the food

plants—from which the caterpillars

hatch in a short time. During
March and April they often be-

come very abundant. This was
particularly true in 1914. When
fully matured they hang up by the

tail and transform into chrysalids,

which mature, in from one to two
weeks, into butterflies. There are

apparently several broods a year,

the spring brood being usually the

largest. This species sometimes
migrates in great numbers, the

flights lasting a week or more, as

the migration in 1902. All fly in

one direction.

Nature of Work.—The caterpil-

lars devour the leaves and smaller

stems of the food plants, often leav-

ing only the larger woody stalks.

Distribution.—This butterfly is

very common throughout the south-

ern part of the State, but occa-

sionally appears in the central and
northern parts in somewhat limited

numbers.

Food Plants. — Ordinarily the

caterpillars feed only upon wild
non-economic plants, as thistle,

malva, Amsinchia, nettle, marsh-
mallow, etc., but occasionally gar-

den plants, especially beans, are

attacked.

Control.—The elimination of the

host plants around the fields of

cultivated crops will usually serve

to keep the latter free from attacks.

However, if infestation occurs poi-

son sprays may be employed, but
not on vegetables soon to be used
for food. Control measures are

seldom necessary for this butterfly.

Natural Enemies.—An internal

hymenopterous parasite, Apantelcs
carduicola Pack. 320 has been re-

ported as preying upon this species.

'"'•Insect Life, III, p. 16, 1890.

Fig. 473.—The thistle butterfly, Vanessa
cardui (Linn.). Larvae, pupae and adults.
Natural size. (Original)
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SPRAYS AND POISONS
Spraying for insect pests has become a very important factor in

the growing of a large number of crops and especially in horticultural
work. As such it is now a regular and well established business
which has received a very large amount of investigational work-,
with the result that there are today efficient sprays for most of the
important ailments a tree or plant is heir to. This is true of both
the home-made and commercial products, and it is often an exceed-
ingly difficult task for the orchardist and farmer to select a prepara-
tion or formula which will give the best results for the outlay of money.

It is beyond the limits of any ordinary work to give a complete
list of the formulae and uses of all the preparations which may be
designated as home-made products, and it is none the less prohibitory
to give a list of all the commercial insecticides now upon the market.
However, it is the desire of the writer to idve the formulae and
methods of preparation of some of the most important which can be
made at home or the equivalents of which may be obtained from
commercial manufacturers.

In general insecticides, whether they be liquids, solids or gases,

are usually listed in three main classes, viz: arsenical, contact and
repellent, The arsenical sprays are used in controlling biting and
chewing insecls which are capable of taking the poison internally.
They are the cheapest and therefore used wherever practical. The con-
tact sprays are for piercing and sucking as well as biting and chewing
insects which can not be controlled by arsenicals. The gases and repel-

lents are used for all classes of insects; the gases kill directly and the

repellents, being distasteful, prevent or repel attacks.

ARSENICAL INSECTICIDES FOR BITING AND
CHEWING INSECTS

Paris green and London purple were the first arsenicals used as

insecticides, but of late years it has been discovered that lead arsenate
and zinc arsenite, while not quite as strong, are much less liable to

damage the fruit and foliage and have therefore largely replaced
the stronger arsenicals. Paris green, however, is still used for certain

insects, and where there is no danger to foliage as in the use of baits,

it is used very largely. White arsenic is also used for this purpose

and is much less expensive.

Arsenicals are largely used in combating such insects as grass-

hoppers, armyworms, cutworms, caterpillars, slugs, beetles, or any
others which. actually eat the foliage or fruit.

LEAD ARSENATE 27

A. Lead arsenate (paste) I to s pounds
Water 1011 gallons

B. Lead arsenate (powder) - t" 8 pounds
Water 100 gallons

327There are two kinds of lead arsenate on the market—the ordinary, or acid, which
is generally used and at times causes severe burning to fruit and foliage it applied
too strong, and neutral lead arsenate, which is perfectly safe and should be used
wherever there is any danger of burning tender fruit and foliage, or usuallj In com-
bination when other insects or fungi are to be sprayed at the same time.
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Mix the paste or powder in the required amount of water or first

in a small amount and add the remainder for use. See that the

mixture is thoroughly agitated when spraying in order to keep the

lead arsenate in proper suspension.

Lead arsenate is rendered none the less effective when combined
with Bordeaux mixture, iron sulfid or tobacco decoctions, but the

acid type should never be used in combination with oil emulsions,

soap sprays and doubtfully with lime-sulphur. The neutral type,

however, may be used safely with any of the above. 328

PARIS GREEN

If lead arsenate can not be had, Paris green may be used as follows:

Paris green 1 pound
Air-slaked lime (or better, dry water-slaked lime) 5 pounds
Water 200 gallons

First stir the poison into a thin paste with a little water, add this

to the lime, then strain the mixture through a sieve into a tank
containing the required amount of water. It is particularly necessary

to keep this mixture well agitated while spraying.

As a dust, Paris green is mixed as follows

:

Paris green 5 ounces
Air-slaked lime 1 pound

The Paris green and lime are thoroughly powdered, mixed and
dusted upon the plants through a muslin bag or by means of a blower.

Paris green may be effectually used when combined with Bordeaux
mixture and iron sulfid, but should never be applied in combination
with lime-sulphur, soap sprays and emulsions. It should not be used
on trees prior to fumigation, as severe burnings are sure to result. 328

POISON BAITS

Poison baits occupy a very important place in the control of certain

insects, such as grasshoppers, armyworms, cutworms, wireworms, etc.,

and are especially useful to the small gardener, though they have often

been used with excellent results in large fields and orchards.

POISON BRAN MASH
No. 1.

Bran 25 pounds
Paris green i pound
Cheap molasses 1 quart

No. 2.

Bran 40 pounds
White arsenic 5 pounds
Molasses 2 gallons

In preparing these mix the arsenic or Paris green and bran dry,

and add the molasses, which has been diluted in water. Add enough
more water to moisten the bran so that it will appear between the

fingers when the mixture is squeezed in the hand.

Some prefer to moisten the bran first and afterward stir in the

molasses and poison.

»»Gray, Geo. P.. Mo. Bui. Cal. Hort. Com., Vol. Ill, pp. 265-275, 1914.
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CRIDDLE MIXTURE
Though this mixture is somewhat disagreeable to make and handle,

it is exceedingly cheap and effective, especially for grasshoppers.

Fresh horse dung 60 pounds
Common salt 2 pounds
Paris green 1 p0Und

The Paris green is mixed with enough water to form a paste and
is then stirred thoroughly into the horse dung with the salt.

These poisoned baits are scattered about in fields infested with grass-
hoppers, armyworms, cutworms and various other destructive chew-
ing insects or they may be placed in advance of the oncoming hordes
A very important thing in handling the poisoned baits is to see that
they are kept moistened all the time, as they become worthless when
dry. To prevent this drying out the mixture should be put out in

small piles and occasionally moistened. They may also be placed
under boards or in the shade, while for cutworms and wireworms it

is often advisable to bury them in the ground. According to Prof.

C. W. Woodworth, this mixture has not proven very effective in

California. It should only be used where grasshoppers are observed
to gather freely on fresh horse dung.

CITRIC BRAN MASH
A mash recommended by Hunter and Claassen329 has been used in

this State very successfully to combat grasshoppers. The formula
is in two parts as follows

:

Part I.

White arsenic (or Paris green) 2i pounds
Bran 50 pounds
Mix these dry.

Part II.

Lemons (chopped fine, including rind) i dozen
Syrup or molasses (cheap) 4 quarts
Water 1 5 gallons
Mix these together.

Mix Part I and Part II and add enough water to make a wet mash.

The parts should not be mixed until ready for use. Distribute broad-

cast in front of the pests early in the morning.

CONTACT INSECTICIDES FOR SUCKING AND BITING

INSECTS

LIQUIDS

LIME-SULPHUR

Lime-sulphur is easily the most important insecticidal spray now
used, and its fungicidal properties make it even more useful to the

orchardist. It is especially valuable for controlling scale insects.

the peach twig-borer and fungi on deciduous fruit trees, though if

properly weakened it may also be used as a summer spray, particu-

larly for the red spiders and mites.

329Hunter, S. T., and Claassen, P. W., Jr. Ec. Ent. Vol. VII, p. 76, 191-1.

30—13664
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Formerly lime-sulphur spray whs a home-made product, but today
the commercially prepared product is so much more convenient than
the home-made mixtures and as good as the best that can be made
on the farm that the use of the latter has almost ceased.

HOME-MADE LIME-SULPHUR
Formula

Stone lime 50 pounds
Sulphur, flowers of 110 pounds
Water to make 50 gallons

Preparation.—Heat in a cooking barrel or vessel about one third

of the total quantity of water required. When the water is hot, add
all of the lime, and at once add all the sulphur, which should pre-

viously have been made into a thick paste with water. After the

lime is slaked, another third of the water should be added, preferably

hot, and the cooking should be continued for an hour, when the

final dilution may be made, using either hot or cold water as is most
convenient. The boiling due to the slaking of lime thoroughly mixes
the ingredients at the start, but subsequent stirring is necessary if

the wash is cooked by direct heat in kettles. After the wash has

been prepared it must be strained through a fine sieve as it is being-

run into the spray tank. The resultant product is a concentrated

solution of lime-sulphur, which should be diluted for use as directed

in the table for diluting the commercial lime-sulphur.
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U50

Fig. 474. — Instruments for ascertaining the exact dilution of

lime-sulphur. Beginning at the left, Baume hydrometer; specific

gravity hydrometer; hydrometer cylinder to hold liquid being

tested. (After Bausch & Lomb Optical Co.)
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COMMERCIAL LIME-SULPHUR

The commercial lime-sulphur is a perfectly clear liquid needing
only to be diluted for use. Because of its dependency it is fast

replacing the home-made preparations. There are three common
brands upon the market in California under the trade names "Rex,"
"Ortho" and "Orchard," though there are many other brands which
may be obtained elsewhere.

In using the lime-sulphur it is very important to have just the right

amount of dilution. This is ascertained by the use of a Baume or

specific gravity hydrometer as shown in Fig. 474. The following

table has been worked out for the use of these instruments

:

TABLE SHOWING THE DILUTIONS FOR DORMANT AND
SUMMER SPRAYING WITH LIME-SULPHUR MIXTURES™

Reading of hydrometer
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sulphur solution to the two hundred gallons of water in the spray
tank. This spray is excellent for the red spiders on almond and citrus
trees. Minus the lime-sulphur solution it is a very effective spray
for the two-spotted mite (Tetranychus telarius) on hops.

No. 2. (Iron Sulphide.)
Water 200 gallons
Flour paste, S pounds flour in S gallons water
Lime-sulphur solution 21 gallons
Iron sulphate 4 pounds

This spray is mixed as the preceding, and the iron sulphate after
being dissolved is added directly to the diluted mixture in the tank.
The above spray is especially recommended for late summer spray-

ings for red spider on almond and citrus trees, but should not be
applied to fruit trees just before the fruit is ready to pick, as the
fruit might be stained.

LIME-SULPHUR IN COMBINATION WITH OTHER SPRAYS ?2S

Lime-sulphur may be used in combination with tobacco sprays and
applied with safety on citrus trees prior to fumigation. It should
not be combined with Paris green, acid lead arsenate, zinc arsenite,

oil emulsions and soaps. With neutral lead arsenate, however, no
damage may result.

EMULSIONS AND MISCIBLE OILS

Emulsions are oil sprays in which soap is most frequently used as

an emulsifying agent. They have a high power of penetration and a

rapid and even distribution over the sprayed surface. With ordinary
care they may be readily made at home and are very valuable as

insecticides.

In the miscible oils the emulsifier is incorporated in the oil. The
proportions must be very exact and vary according to the variation

in the composition of the oil and other ingredients, and is therefore

not practical to be made at home. The miscible oil sprays are the

highest type of emulsions and are almost universally employed for

commercial purposes.

KEROSENE EMULSION

There are two general types of kerosene emulsion, as follows

:

Cook Emulsion.—In this emulsion there is a larger amount of soap.

It is the easiest to make, slightly more expensive and usually about

as effective if made with a good grade of fish oil soap. The general

formula is

Fish oil soap 1 P°" n < 1

Kerosene i gal on

Water 2 gallons

This was the first attempt at making an emulsion of Ibis type and

was a great discovery in insect control. It was invented by Dr. A. J.

Cook, the present State Commissioner of Horticulture.

Riley-Hubbard Emulsion.—In this emulsion the proportion of soap

does not vary far from \ pound to a gallon of oil. It requires v< r\
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vigorous agitation, the oil going quickly into the creamy condition of
the Cook emulsion, but after further agitation it thickens into a clabber-
like material. The formula is

Fish oil soap -J pound
Kerosene i gallon
Water 1 gallon

Preparation.—The preparation of both of the above emulsions is

about the same and consists in first dissolving the soap in the hot
water, after which the kerosene is added and the whole thoroughly
and vigorously agitated by pumping it into itself until a thick
creamy liquid results. Soft water should be used wherever possible,

as it is almost essential to obtaining a proper emulsion.
For use on dormant trees and plants in the winter dilute the stock

solution one to five of water. On trees or plants in foliage dilute
with ten parts of water.

In giving directions for diluting kerosene emulsion many writers
recommend the use of a certain per cent. This is exceedingly confus-
ing to the average orchardist, and in order to have the information
necessary to follow these recommendations the following dilutions
showing per cent of strength are taken from O'Kane. 331

For 4% strength add 15| gallons of water to 1 gallon of stock solution
For 5% strength add 12J gallons of water to 1 gallon of stock solution
For 7% strength add 8* gallons of water to 1 gallon of stock solution
For 10% strength add 5§ gallons of water to 1 gallon of stock solution
For 12% strength add 4^ gallons of water to 1 gallon of stock solution
For 15% strength add 3i gallons of water to 1 gallon of stock solution
For 18% strength add 2t gallons of water to 1 gallon of stock solution
For 20% strength add 2J gallons of water to 1 gallon of stock solution
For 25% strength add 1§ gallons of water to 1 gallon of stock solution

DISTILLATE EMULSION

Distillate (28 degrees Baum6) 20 gallons
Whale oil soap 30 pounds
Water to mix 12 gallons

Dissolve the whale oil soap in the water, heating it to the boiling

point; add the distillate and agitate thoroughly while the solution is

hot. For use add twenty gallons of water to each gallon of the above
mixture.

CARBOLIC ACID EMULSION

Whale oil soap 40 pounds
Crude carbolic acid 5 gallons
Water to mix 40 gallons

Dissolve the soap in hot water (the soap must be entirely dissolved) ;

add the carbolic acid and heat to the boiling point for twenty minutes
(reserve some water to add in case the mixture begins to boil over).

For use add twenty gallons of water to every gallon of the above stock
solution. The emulsion needs little or no agitation.

This spray is especially recommended for mealy bugs, but is also

suitable for plant lice and soft brown scale. It is also a good contact

insecticide for ants.

'Injurious Insects, W. C. O'Kane, p. 74, 1913.
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CRUDE OIL EMULSION

Water 175 gallons
Liquid soap 3 gallons
Crude oil (21°-24°) 25 gallons

Fill the spray tank with the 175 gallons of water; add the liquid
soap; agitate thoroughly for one minute, after which add the crude
oil, continuing the agitation.

If the liquid soap can not be had, use 20 pounds whale oil soap,
dissolved in 10 gallons of boiling water, to which three pounds of lye
have been added.

During the spraying operation this mixture should be thoroughly
agitated and great care taken to wet all of the twigs. From 8 to 15
gallons should be used on a tree. The application should be made
from November to February.

The crude oil emulsion is especially recommended for black scale

(Saissetia olcce) , European fruit Lecanium (Lecanium comi), European
pear scale (Epidiaspis piricola), cherry scale (Lecanium cerasorum)
and other scales infesting deciduous fruit trees. It should be applied
in the winter, when the trees are dormant.

To also kill moss or lichens on fruit trees add two pounds of lye

to the formula of the stock solution.

DISTILLATE OIL MECHANICAL MIXTURE

Water 200 gallons
Caustic soda (95 per cent) 7 pounds
Distillate (28 degrees Baume) 10 gallons

Fill spray tank with the required amount of water; add the distil-

late and caustic soda, which has been dissolved in a small amount of

water. Keep agitator going rapidly while applying the spray.

This spray has been thoroughly tested by the writer and is one of

the cheapest and best for spraying black scale (Saissetia olem) or the

European fruit Lecanium (Lecanium corvi) on apricot and olive trees.

DISTILLATE EMULSION AND TOBACCO

(Government Formula for Pear Thrips)

Water 12 gallons

Whale oil soap SO pounds

Distillate (32 to 34 degrees Bailing 20 gallons

The above emulsion is prepared in the ordinary way as a stock solu-

tion. For use in the orchard dilute one to twenty parts of water. To

every two hundred gallons of this diluted spray add one pint of

tobacco extract containing forty per cent nicotine or about three and

one half gallons of tobacco extract containing 2% per cent nicotine.

This spray is especially recommended for pear thrips. (Also see

control measures under pear thrips.)
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ROSIN WASH.
Though not a true emulsion and fast losing prominence as a spray,

this wash is included here because of its value as a spray and dip for
plants with tender foliage.

Rosin 10 pounds
Caustic soda (76 per cent) 3 pounds
Fish oil 1£ pounds
Water 50 gallons

Put oil, rosin and a gallon of water in an iron kettle and heat until

the rosin is softened; add the caustic soda (dissolved in a small amount
of water) and stir thoroughly, after which add enough water to make
fifty gallons of spraying material.

This wash is only effective for young scale insects, plant lice, or

other soft-bodied insects.

SOAP WASHES
A simple and easily prepared spray for use in small gardens is

made from soap as follows:

Whale oil or hard laundry soap 1 pound
Water 5 gallons

The soap is first dissolved in a small amount of hot water and the

remainder added afterward. This spray will not injure tender plants
or foliage, and is recommended only for young scale insects, plant
lice and other soft-bodied insects.

SOAP POWDER
Among the recent commercial insecticides is a soap powder which

readily dissolves in hot or cold water and has very good insecticidal

powers. The amount of dilution varies with the product, but is usually
1 pound to 5 or 6 gallons of water or as stated on the container.

TOBACCO DECOCTIONS
For soft-bodied insects in greenhouses, conservatories, or on house

plants, as well as for plant lice, leaf-hoppers and other similar insects

in the open, the tobacco decoctions are invaluable because they do not
injure the foliage and give excellent killing results.

Home-made Extract
Tobacco leaves or stems 1 pound
Water 4 gallons

Steep the tobacco in the hot water and apply directly.

Commercial Extracts

The extract containing 2J per cent nicotine should be diluted to

sixty parts of water. The extract containing 40 per cent nicotine,

should be diluted from one to one thousand parts or one to fifteen

hundred parts of water.

DUSTS
A number of valuable insecticides are applied dry as dusts. We

have already referred to Paris green and lime as being used in this
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way. Dusts are easy to mix and handle and are often of great service
to the farmer and orchardist.

FLOWERS OF SULPHUR
For a number of years flowers of sulphur was used alone as a remedy

for mites on citrus and almond trees. It was distributed over the
trees by hand or with a blower in the early morning when the foliage
was damp, thus enabling it to adhere. The warm sunshine volatilizes

some of the sulphur and oxidizes a part so as to liberate two gases,

which are killing factors. Accordingly sulphur is of little avail in

the cool summer weather of the coast counties or during the winter
months anywhere. However, in the warm interior districts this is

still a very effective remedy for mites.

Fig. 475.-—A power blower for applying dusts in orchards.
About forty acres can be treated in one day with such a
machine.

SULPHUR AND LIME

Even better than sulphur alone is hydrated lime and flowers of

sulphur mixed in equal parts and blown upon the trees with a p<y

machine, as is shown in Fig. 475. In the citrus orchards this is a very

important method of controlling the citrus red spider (Tetranychus

mytilaspidis) and the two-spotted mite (Tetranychus telarius).
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LIME, SULPHUR AND SAL BORDEAUX
This mixture is prepared as follows:

Ilydrated lime (dry, finely powdered, water-slaked lime) 40 pounds
Flowers of sulphur 5 pounds
Sal Bordeaux (a mixture of Milestone, charcoal and naphthol)_ 5 pounds

Mix these ingredients thoroughly and apply with a power blower.
This is one of the most efficient preparations now being used in con-
trolling the red spider (Bryohia pratensis).

MILLED SULPHUR.
This is sulphur to which something else is added to make it possible

to grind it exceedingly fine. It is known by the trade names, atomic
sulphur and diatomic sulphur. It is very good for red spider and mites.

PYRETHRUM
This is commonly known as Persian or Dalmatian insect powder, or

Buhach, and comes as a finely ground yellow powder with a pleasant,
rather pungent odor. It is a contact poison and most larvae and soft-

bodied insects are thrown into convulsions when they come under its

influence. Unfortunately it is not only expensive but quickly loses its

effectiveness when exposed to the air. Its practical range is therefore
limited, and it is chiefly used on house plants, in the conservatory and
in the garden. It is entirely harmless to vegetation of all kinds and
does not spot or mark even the most delicate flowers when used dry.
It acts a little more promptly and effectively if applied to the insects
while they are moist, or at least damp. If the dusty appearance is

objectionable, a decoction may be made by steeping one ounce in one
quart of boiling water, and then adding two or three quarts of cold
water. Into this material potted plants may be dipped, or it may be
applied with an atomizer. For plant lice on house plants this makes
a very clean and effective application.

HELLEBORE
Powdered white hellebore has been used for many years as a specific

remedy against "currant worms," "rose slugs" and other saw-fly
larva?, and is very effective, either dusted on as a powder, or in the
form of a decoction. Tn the field it is now quite generally replaced
by arsenate of lead or even Paris green, but in the garden it still

holds its own. When applied, it may be used pure, or it may be
mixed with two or three times its own weight of dust, cheap flour,

lime, or almost any other light, finely powdered material. When
used as a spray, steep one ounce in one quart of boiling water and
add another quart of cold water when ready to apply.

It is also quite effective against certain root maggots, like those
affecting cabbage and cauliflower. For these it is used in the form
of a decoction, one ounce in one gallon of water and about half a pint
poured around an infested plant, from which the earth has been
drawn away to facilitate soaking directly around the plant. To be
effective, the material must be brought into direct contact with the
insects. Hence, it should be liberally used and applied before the
maggots get down too far, or into the plant too deeply. In the garden
its use is quite practical ; in the field it has not been found so satis-

factory.
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REPELLENTS
It is apparent that certain materials, applied to the foliage ot

plants, are somewhat repulsive to some insects. One of the most
important of these repellents is the well known fungicide, Bordeaux
mixture. Because of this and its use as a combined insecticide and
fungicide the formula and directions for making are'here presented
quite fully.

BORDEAUX MIXTURE
Uuslaked lime 4 pounds
Copper sulphate (Milestone) 4 pounds
Water 50 gallons

The task of mixing these chemicals, where large cpiantities of the

spray is used, is no small thing in itself. A great deal of study has
been given to the construction of suitable mixing apparatus.

The first consideration is to get the materials high enough on a

platform so that they can be easily and rapidly placed in the spraying
tanks of the power machines. This is done by constructing at con-

venient places in the orchard platforms large enough to hold a large

box for slaking lime, a lime solution agitator, and a vat for dissolving

the bluestone. Such a platform is about 12 feet square and 44 feet

high. A large standpipe for filling the tanks is desirable or the

water must be pumped into the tank while the solutions are being

added.
The lime is first slaked in a common vat for that purpose. The

great trouble has always been to keep the slaked lime agitated prop-

erly when it was being drawn off to mix with the bluestone in the

spraying tank. This problem has been solved by the use of a special

agitator for this purpose. The lime from the slaking vat is strained

into this tank through the slanting bottomed strainer. The agitator

works by means of a hand lever and the contents of tin 1 tank may be

thoroughly mixed in a few minutes before it is drawn off for use.

Here it is again strained through the strainer as is also the bluestone.

The bluestone vat has slats, across the entire box, or simply across

one end. These slats must be low enough so that the bluestone. which

is placed upon them in sacks, will be completely immersed in the

water. This method admits quick dissolving of the bluestone. much

more rapidly than if simply poured into the tank and stirred.

The lime and bluestone are mixed with a given amount of water so

that the proper quantities of the resultant solutions can he measured

so as to give the mixture the strength of the above formula.

The sieve used should he made of brass wire and contain twenty

meshes to the inch.

This spray is usually used as a repellent for the flea-beetles, cucum-

ber beetles," diabrotica, and other leaf-eating insects.

Bordeaux mixture may he used in combination with Paris green,

lead arsenate (acid and neutral), calcium arsenite and in some instances

with rosin soap for special purposes, but should not he combined with

tobacco or used prior to fumigation.
::-js
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BANDS
To prevent insects from crawling' up the trunks of trees and plants

various bands have been devised which have proven exceedingly suc-

cessful in many instances.

Tanglefoot. — Tree tanglefoot is a thick, sticky substance which,

when applied as a band, remains moist for several weeks and is a very
effective barrier against cankerworms, caterpillars, cutworms, Puller's

rose beetle and other crawling insects.

The material is put up in cans. It should be applied directly to

the trunk of the tree several feet above the ground.

Sticky Rope.—In the work on the California tussock moth, W. II.

Volck recommends the use of rope bands saturated in an easily pre-

pared mixture as follows

:

Castor oil 1 gallon
Rosin 16 pounds

The rosin and castor oil are gently heated until the former is com-
pletely melted. If too thick more oil may be added. The bands
dipped in this mixture should be replaced by new ones about every
ten days.

Crude oil rich in asphaltum or a mixture of equal parts of pine tar

and molasses have also given satisfactory results.

Cotton Bands.—Bands of loose cotton fastened around the trunks
of the trees are excellent in preventing the ascent of insects.

Oiled Paper.—Oiled paper tied around the trunks of small vines

and plants is an old method which sometimes proves practical today.

WHITEWASH
Besides being used as a direct insecticide in many cases white-

wash is often used indirectly to protect the trees against sunburn
and thus ward off attacks of borers which seek entrance at any weak-
ened place. There are many formula? for preparing this mixture,

two of the more important of which are given below. 332

ORDINARY WHITEWASH
Water 2 gallons

Quick lime 10 pounds

The lime is placed in a pail and the water added, after which the

pail is covered with a couple of canvas sacks or heavy material and
allowed to stand for an hour. If the lime is transparent and lumpy
it has been scorched, due to the lack of sufficient water. After

slaking add enough water to bring it to a brush consistency.

WEATHERPROOF WHITEWASH
A more durable whitewash is prepared as follows:

(1) Quick lime " 62 pounds
Water (hot) 12 gallons

(2) Common salt 2 pounds
Sulphate of zinc 1 pound
Water (boiling) 2 gallons

(3) Skimmed milk 2 gallons

33=From "White Paints and Painting Materials," by W. G. Scott.



INJURIOUS AND BENEFICIAL INSECTS OF CALIFORNIA. 477

Slake the lime thoroughly in (1) ; dissolve the salt and sulphate of

zinc in two gallons of water (2) ;
pour (2) into (1) and add (3). Mix

thoroughly. Two pounds of flour paste (dissolved iu 2 gallons of

hot water) may be added instead of the skimmed milk.

THE APPLICATION OF SPRAYS
EQUIPMENT

The proper application of any spray is without doubt the most
important factor in all spraying work. A very poor product well
applied often gives much better results than a good product poorly
applied. How much better, then, the thorough application of a reli-

able product.

Pumps.—The procuring of a good pump is the first step. In this

the purchaser must be guided entirely by the amount of spraying he
has to do. For small yards and gardens or for young orchard trees

Fig. 476. -A power spraying machine for general orchard work.
Spray Pump Company)

(Courtesy Bean

the ordinary foot and bucket pump is satisfactory. The knapsack
pump is also a convenient apparatus, especially for spraying young
orchard trees where there is much walking and little spraying.

For small orchards of from five to ten acres hand pumps with

pressure tanks and from one to two leads of hose, such as shown in

Fig. 477, do very well and give complete satisfaction if great care

is taken to keep the solution in the tank well stirred and the appli-

cation is made thorough. The absence of an agitator is a ureal

handicap to any hand machine, especially if oil sprays or arsenicals

are used.

For orchards of from ten to twenty acres small power pumps are

adequate, but even in such orchards a good power machine will pay

for itself in a very short time. High pressure and thorough agitation
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the great essentials in spraying work, can only be had with a good
power machine. Such a machine is shown in Pig. 476 and is able to

supply two or four leads of hose with an adequate pressure. Orchard-
ists owning only small orchards are clubbing together and buying a

power sprayer for several orchards and
find this a convenient way of getting

first-class work done cheaply.

For truck crops an entirely different

machine has been devised. Some growers
have mounted the ordinary power pumps
upon a satisfactory wagon and have
made attachments for spraying rows. A
geared sprayer, such as shown in Fig.

481, is certainly a most commendable
machine, making it possible to spray
rapidly, thoroughly and with little cost

of operation. Such a pump is recom-
mended for spraying potatoes, tomatoes.

corn, peas or any other crops sown in

rows or broadcast.

Blowers.—For the application of dust

sprays, hand and power machines are

manufactured. With the blower shown
in Fig. 475 it is possible to cover from
twenty to sixty acres in a single day,

thus reducing the cost of application to

a very small amount.

Fig. 477. — a good hand pump Pressure.—With a good pump there

ot'Lll^ouiiXilseT^o^t^l will be little difficulty in maintaining
best results. (After Bean Spray sufficient pressure, which is a great COn-Pump Company) ., . *\ , . ' .

i j -j
sideration in doing thorough and rapid

work. For general spraying the pressure should not fall below 150
pounds, while 200 pounds is still better. Such pressure enables the

operator to reach
every part of the

tree or plant in a

very short time.

Nozzle s.—At
present there are

many names ap-

plied to different

types and styles of

nozzles, but there Fig. 47S.—Cyclone spray nozzles, a, small side nozzle for
„„. nnlv twn tvnp« spraying trees and plants infested with red spiders or mites;die viiiy uvvu i^ypes ^ angle, and c, straight "Jumbo" nozzles, excellent for gen-
extensively SOld. eral work. (After Bean Spray Pump Company)

Many growers, however, use a single type for all kinds of spraying work.
The cyclone type (Fig. 478) includes the large styles known by such

trade names as "Jumbo," "Whirlpool," "Mistry Jr.," "Friend," etc.

All of these nozzles can be adjusted to meet the needs of different

kinds of work by simply changing the disc, enlarging or reducing the

size of the hole and also the quantity of spray delivered.
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The Bordeaux type (Pig. 480), is used largely in the applica-
tion of Bordeaux mixture and the arsenicals, but it is also used
for all kinds of work by many or-

chardists. The nozzle is easily

adjusted by the stop-cock and is

specially adapted for clogging sprays
or whitewash, for they can be cleaned

simply by turning the stop-cock once
around and blowing out the obstruc- Fig s

.«Y ..

tioil. '-The "U" shaped form is much better
than one with a "V" shaped fork as

It has been demonstrated that an shown at the right, because the spray is

i i /t-t ir-o i \ • e forced straight ahead instead of side-
angle nozzle (*lg. 4f8 b) IS tar Slipe- ways. Angle nozzles should be used on

rinr to the straight form for most the straight "Y" and straight nozzles onHOI to till Midlgllt lUim lOl most the angle "Y." (After Bean Spray Pump
purposes, in that it admits of a much Company)

greater variety of work, allowing the operator to spray at will in any
direction by a slight turn of the wrist.

For a power pump and two leads of hose, two angle nozzles on a

straight "Y" (Fig. 479) or two straight nozzles on an angle "Y" to

Pig. 480.—Drawing, showing construction and exterior views of a Bordeaux nozzle.

Natural size. (Courtesy Prof. C. W. Woodworth, Cal. Agrcl. Exp. Sta.)

each lead of hose, has given very satisfactory results where a great

spread of the spray is desired.

THOROUGHNESS

Great care should be taken to make the application thorough in

every respect. The material should not only be well agitated but

applied to every portion of the tree. Most of the unsatisfactoiy

results in spraying are due to inefficient and careless operators. Every

portion of the tree should be thoroughly drenched. The tips of the

side branches and the tops should receive the same careful considera-

tion as is usually given to the trunk. No one can hope for good results

who neglects this important phase of spraying work.
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TIME OF APPLICATION

Of course the time of application varies somewhat with each partic-

ular pest, but there usually is a best time for every one. The grower
should carefully ascertain when that time is and do the work then

Fig. 481.—A geared spraying machine for garden and truck crops.

and not wait until his efforts are of little or no avail. Those who spray
for such insects as the codlin-moth can appreciate best what the time
element means.
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FUMIGATION 1"

Fumigation consists in the generation and uses of gases to kill
pests. Formerly such practices were limited to the uses of carbon
bisulfid, sulphur dioxid and tobacco fumes. The use of hydrocyanic
acid gas in citrus orchards has lately been so perfected as to become
of very great importance and has opened up a remarkable field in
the control of orchard pests.

CARBON BISULFID
Carbon bisulfid is a liquid which evaporates into a heavy, highly

inflammable and explosive gas. It was first used for fumigating
beans, grains or cereals for weevils, and is still a very efficient method
of controlling such pests. In handling the liquid great care should
be taken to keep it away from a flame on account of the vapor being
highly explosive.

FOR STOREHOUSE PESTS

Before fumigation is begun care should be taken to see that the
room or container is made as tight as possible. The temperature
should be 70 degrees Fahrenheit or above, for poor and unsatisfactory
results are sure to follow even excessive doses at a lower temperature.
In a tight compartment, 5 pounds of carbon bisulfid to every 1,000
cubic feet of air space will give excellent results in killing weevils. If

the compartments can not be made tight, increase the amount of the
fumigant.

FOR ROOT PESTS

Carbon bisulfid has also been used in the fields to kill root pests like

the woolly apple aphis, black peach aphis, grape phylloxera, white

grubs, root-maggots, but is far too expensive to be practical and is

effective only in soils of just the right degree of porosity. For a small

plant, a hole is made in the ground near the base and a teaspoonful

of the liquid poured into the hole, which is covered to prevent surface

evaporation. For larger plants several holes are made deep enough
to allow the vapor to disseminate around the infested roots. A syringe-

like instrument is sometimes used to inject the liquid into the soil

around the roots of the infested plants. In all such work care must
be exercised in making the applications or the plants may be killed

by an excessive dose or by the carbon bisulfid coming in direct contact

with the roots.

FOR WOOD-BORERS
Carbon bisulfid is also injected into the burrows of wood-boring

insects with some success, but this method has never met with much
favor, perhaps because in many cases the burrows are open only

after the damage has already been done and the insects escaped.

833For further information relative to fumination, see
Bui. No. 76, Bur. Ent., U. S. Dept. Agric. Exp., by A. W._Mo
Bui.
Bui.
Bui. -.

Bui. No. 152, Cal. Agrcl. Exp. Sta., by C. W. Woodworth.
Circular No. 11, Cal. Agrcl. Exp. Sta., by C. W. Woodworth.
Circular No. 50, Cal. Agrcl. Exp. Sta., by C. W. Woodworth.

31—13664

1. No. 76, Bur. Ent., U. S. Dept. Agric. HJxp., Dy A. w. morriii

1. No. 79, Bur. Ent., U. S. Dept. Agric. Exp., by R. S. Woghnn.
1. No. 90, (Part 1) Bur. Ent., U. S. Dept. Agric. Exp., by r;. S. Woglui
1. No. 90, (Part II) Bur. Ent., U. S. Dept. Agric. Exp., bj K. S. WoglUi
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FOR ANTS' AND WASPS' NESTS

A small amount of carbon bisulfid poured into the underground
nests of ants, wasps, yellow jackets and other insects of like habits

will usually exterminate the colony. This method, however, is of
little avail against the Argentine ant, because of the many small
nests.

TOBACCO FUMES
For very tender house and greenhouse plants infested with plant

lice, thrips and other small insects or mites, it is sometimes advisable

to fumigate them with slowly burning tobacco, to avoid injury to the
foliage, but even in such cases hydrocyanic acid gas, if properly
handled, is much better and is gradually replacing the tobacco punk
and other commercial fumigants of a similar nature.

HYDROCYANIC ACID GAS
Hydrocyanic acid gas is usually generated by the addition of

cyanide to diluted sulphuric acid. The generation is made in an
earthenware jar, or in a special fumigating machine, the gas being
confined in a fumigating house or, as is more often the case in Cali-

fornia, in a tent thrown over a tree. For many years the size of

the dose to be given depended entirely upon the guess of each
fumigator, there being no uniform practice in this respect. The
results of this early guesswork so clearly showed the need of systema-
tism that the State University and the United States Depart-
ment of Agriculture set experts to work out a more reliable and
uniform system of dosage. Prof. C. W. AVoodworth was the first to

design and use marked tents and published dosage schedules based
on measurements. 334 Dr. A. W. Morrill335 designed the style of

marked tents known as "the Morrill system," which is generally
used throughout the State. His work was done in Florida, where
Prof. C. W. Woodworth first used marked tents several years pre-

viously in fumigating for the white fly.
330 Later R. S. Woglum337

began operations for the United States Department of Agricul-
ture in California and carefully tested "the Morrill system" so

as to make its practicability and availability apparent to all of the
orchardists.

TENTS

Shape.—In order to conform as near as practicable to the form of

a tree, fumigation tents are made in the shape of an octagon (8-sided,

Fig. 482). If the tents were square the corners Avould be a constant
and unnecessarjr annoyance.
For small trees, bell tents were formerly made dome-shaped with a

strong hoop sewed around the bottom. Such tents are seldom if

ever used at the present time.

33*Bul. No. 152, Cal. Agrcl. Exp. Sta., 1903.
335Bul. No. 76, Bur. Ent. U. S. Dept. Agric.
336Bul. No. 67, Fla. Agrcl. Exp. Sta.
3"Bul. Nos. 79, 90 (pts. I and II), Bur. Ent. U. S. Dept. Agric, 1909, 1911.
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Size.—The size of a tent naturally depends upon the size of the
tree. For young orchards a twenty-foot tent will serve until the
trees are about four years old and the tents can then be enlarged
by simply sewing a border around the edges. This border is usually
made of lighter 6-ounee drilling, in this way an orchard may be
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mended by K. S. Woglum, but the material, though allowing but a small
escape of gas, was not able to stand the rough usage. After several
years of trial it is becoming the almost unanimous opinion of fumigators

Fig. 483.—Marked fumigating tent over tree. (After Pierce, P. C. Jr. Ent.)

that by far the best of all tent material is a selected 8-ounce army duck.

Though somewhat coarse and open, it is able to hold the gas well and
may be used almost twice as long as the drills.

Tents should be ordered a little larger to allow for shrinkage

when dipped.

Dipping.—To prevent moulding and rotting, new tents are some-

times treated in a tannin bath. A suitable outfit for this work is

shown in Fig. 484.

The tank should have a capacity of from two hundred and fifty to

three hundred gallons. Oakbark extract of tannin is used at the rate

of one pound to every five gallons of water. Six or eight pounds of

tannin and the amount of water removed with the tent should be

added after each is dipped.

The tannin solution should be brought to a boil and the tents im-

mersed for half an hour, after which they are removed and spread

out to dry.

A 45-foot tent will shrink about one foot all around in dipping

(allowing for some stretching by use afterward).

The cost of dipping for tannin, fuel, labor, etc., amounts to about

$1.20 to $1.50 outside of equipment.
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The writer is indebted to Mr. R. S. Vaile for the information on
shrinkage and cost of work.

Marking.—Because of the shrinkage it is preferable to mark the.

tents after dipping.

The usual practice, as determined by Dr. A. W. Morrill, consists in

making three, one and a half or two-inch parallel lines across the

tent three feet apart. Three lines are made in preference to one.

/ iVw1 '
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ing and dosing at hourly intervals. An increase in apparatus or men
for handling and dosing will naturally admit of an increase in this

number.

Care.—The greatest care should be exercised to prevent acid com-
ing in contact with the tents for every contact results in a large or

Fig. 485.—A cheap and satisfactory hand chemical cart. (Photo by R. S. Vaile)

small hole. Every day each tent should be carefully examined and
all holes covered with seAved patches. Failure to follow these sug-
gestions is sure to result in poor and unsatisfactory work.

CHEMICAL WAGON
Under the old system of scheduling and estimating, the dosage

for every tree was sometimes made up at some central point in the
orchard and distributed in carriers by hand. The new system of
determining the dosage requires the measuring and weighing at each
tree, so that a chemical cart or wagon is needed to carry a full supply
of acid, cyanide and water in easily available shape.
The sulphuric acid should be kept in an earthenware or lead-lined

container capable of excluding air on account of the absorption of
large quantities of water and drawn off through a rubber siphon or
outlet. An ordinary keg or barrel with faucet will hold the water
and a tight box is all that is necessary for the cyanide. Dosage
schedules, graduates, clamps, rubber gloves, scales and sufficient

light complete the outfit.

FUMIGATING MACHINE

A special fumigating machine has recently been invented in which
the gas is almost instantaneously generated and conducted to the
tent by means of a rubber hose. So far the work has been more or
less experimental, but it has clearly shown the adaptability and
advantages of such a method and promises to greatly modify fumi-
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gation methods. Such a machine admits of very rapid work and
almost entirely eliminates the danger of burning the tents with acid.

Acid Container.—For ordinary work a three, five or ten gallon
earthenware jar is sufficient, A lead lid for the top and a three
fourths inch iron pipe inserted through a hole in the side near the
bottom with a piece of pure rubber tubing six inches long and closed by
an acid clamp is a cheap and practical device. Lead-lined tanks are
more durable, but also much more expensive.

Water Tank.—As there is two or three times as much water used
as acid the water tank must necessarily be larger. For a hand cart
a pickle keg is excellent, while a twenty-five or fifty-gallon barrel
may be necessary for a large wagon. An extension pipe and faucet
furnish the outlet, which should be near that of the acid tank.

Graduates.—The quantity of acid and water used depends entirely
upon the amount of cyanide required for a dose. For every ounce of
potassium cyanide one fluid ounce of sulphuric acid and three fluid
ounces of water are used, while for sodium cvanide one and a half

Fig. 486.—A specially constructed chemical wagon. (Photo by H. S. Fawcett)

fluid ounces of sulphuric acid and two fluid ounces of water are

used. As this is a fixed ratio in each case, graduates have been

made to measure out the exact amount of the liquid required in the

terms of the number of ounces of cyanide; for instance, if it required

twelve ounces of sodium cyanide for a dose, the acid graduate is so

scaled that it would be filled to the twelve-ounce line, which would

mean eighteen fluid ounces, and the water graduate to the twelve-

ounce line, which would be twenty-four fluid ounces. Such ;i scheme

makes it unnecessary to make mental calculations and thus avoids

mistakes.
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ACID GENERATORS

Acid generators are earthenware pots usually made in one-gallon,
two-gallon and three-gallon sizes, and with or without lids. The
lid has long been recognized as a valuable adjunct to a generator
by throwing the gas outward, thus preventing burnings directly
above the generator. It also prevents the sputtering over of the
acid due to the violent chemical reaction when the cyanide is added.
So far there appears to be no lid manufactured which is entirely
satisfactory, and the majority of the fumigators still use the open
generator. A suitable lid should be light and hinged, so as to admit
of easy emptying.
The two-gallon generator is generally used because it more nearly

meets the requirements of large and small doses. Care should be
exercised not to fill a single pot more than one third full of acid
and water before the cyanide is added, as the contents may boil

over and much of it be wasted. For large doses use two or more
generators to a tree. To prevent unnecessary sputtering, especially

when open generators are used, the cyanide is often first placed in

small thin paper bags which are dropped directly into the diluted

sulphuric acid.

MEASURING THE TENTS

The air space of the tents is usually determined by a schedule based
upon the cubical contents of the tent, but in actual field operations
the present practice is to determine ounces by taking one per cent of

the product of the two dimensions of the tent in feet, thus for a tent

which is 20 feet over and 30 feet around we would have 20 X 30 = 600.

One per cent of this equals six ounces, which is very nearly Woglum's
schedule No. 1. The distance over is most easily ascertained by the

marked lines across the tent—the sum of the two figures nearest the

ground being taken. The distance around is often paced, but careful

fumigators use a tapeline, which is certainly the only procedure to be

recommended. The tapeline should be numbered in feet on both sides,

the numbering of each side being opposite so as to admit of the use

of either end without subtraction. A small, light snap is usually sewed
to each end, to be fastened to the ring at the top of a short iron pin

stuck in the ground to hold the loose end while the tape is carried

around the tent. A spring clothespin attached to one end of the tape

and snapped to a seam or fold of the tent is a very good way to secure

the tape while making measurements.

DOSAGE SCHEDULES

These schedules are printed on fairly stiff paper so that they may
be tacked upon a board for the use of the cyanide man. The figures

are black and large enough to be plainly seen by the light of a torch

or lantern on the darkest night. Half and quarter ounces are omitted
because of the difficulty in reading the small fractions at night and
because few scales are made to register these small amounts accu-

rately. All less than half ounces are placed in the lower figure,

while half ounces or over are placed in the next higher figure. A
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more convenient way of fixing up the schedule is to have a cylinder
made of zinc, with a narrow slot, the width of a row of figures, covered
by a glass, and a wooden roller on the inside, similar to a rolling pin.
Each end of the cylinder is closed by a cap with a hole in the center,
in which turn the handles of the wooden roller. The chart or

FUMIGATION OF CITRUS TREES IN CALIFORNIA.
DOSAGE SCHEDULE FOR SODIUM CYANID 128-130 i (D08A0ES AEE IN ODNCES).

BT B. S. WOOLOM, SPECIAL AGENT.
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CHEMICALS

The chemicals used for generating hydrocyanic acid gas in fumi-
gating work are potassium and sodium cyanide, commercial sulphuric
acid and water. The cyanide is usually handled in the 200-pound
cases and the acid in steel drums weighing from 1,200 to 2,000
pounds.

Cyanide. — For many years previous to the last two, potassium
cyanide, 98-99 per cent, was almost entirely used in fumigating.
At the present time, however, it has been practically replaced by



INJURIOUS AND. BENEFICIAL INSECTS OF CALIFORNIA. 491

CHEMICAL PROPORTIONS

Potassium Cyanide (98-99%)

Potassium cyanide 1 ounce
Sulphuric acid \ fluid ounce
A\ ater 3 fluid ounces

Sodium Cyanide (129-130%)

Sodium cyanide 1 ounce
Sulphuric acid U fluid ounces
Water 2 fluid ounces

METHODS OF PROCEDURE

For an outfit of thirty or thirty-five tents five men are required to

operate to an advantage. Two men pull the tents and kick in the
edges around the bottom. One man, the taper, takes the measure-
ments of the tree and calls them off to the man who weighs out the
cyanide. After determining the dosage this man also empties the
generators from the row just finished and has them ready for the
next trees by the time the chemical cart arrives. The man who
weighs the cyanide determines the dose on the schedule from the

measurements called out by the man who measures the tents. The
cyanide man also lifts the tent so that the last man who measures
out the acid and water in the generators may place them well under
the tree, after which the cyanide is added. In no case should the

acid man touch the tents. While the chemical men are dosing one

tree the taper is getting the measurements for the next tree ready
in advance. In brief, the procedure is as follows: putting the tents

over the trees, measuring and dosing. The string of thirty tents

can be easily dosed within forty-five minutes or an hour. Methods
of procedure vary considerably, the above being general.

For extra large trees a special tent-hoisting apparatus (Fig. 488)

has been devised by Mr. C. E. McFadden, with which a 70 or 80-foot

tent can be easily and quickly put over the largest citrus trees.

DOSAGE

The dosage is variable and depends upon the pest to be treated.

It is usually stated in terms of the number of ounces of cyanide used.

Several field schedules in which the dosages are tabulated are recom-

mended. R. S. Wbglum recommends his Schedule No. 1 (potassium

cyanide) for red scale, yellow scale, purple scale and black scale

and Dosage Schedule f for black scale under favorable conditions.

He also recommends Dosage Schedule f (sodium cyanide) for black

scale, red scale, yellow scale and purple scale (Fig. 487).

Prof. C. W. Woodworth has found in actual fumigation work thai

the proportion for purple scale, red scale and black scale is about

7|—5f-4, respectively.

Tent leakage is a very important question which has not yd been

sufficiently worked out in practice. Prof. Woodworth has calcu-

lated a series of tables to correspond with different, degrees of ten!

leakage. Several instruments have been invented to determine the
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leakage of tent materials and these will make it possible to grad-

ually correct the present dosage schedules, which at best are only

tentative schemes which have given good results in practice.

LENGTH OF EXPOSURE

The time actually required to generate the gas is very short, but
the tents are left over the tree for a considerable time in order to

adequately kill the scale insects. The time usually allowed is forty-

five minutes. Some shorten the time to thirty minutes, while others

insist upon a full hour.

TIME OF OPERATION

Fumigation for red scale, yellow scale and purple scale may be done
with fair results at most any time of the year, but if black scale is also

present with any one of these the work is usually done during the

late fall, winter and early spring months, when the black scale is in

the immature stage, in order to avoid the presence of the mature and
very resistant gravid females, which do not easily succumb to ordi-

nary treatment. Treatment for the gray citrus scale should be mad'.'

from August 15th to September 15th.

TEMPERATURE

Fumigation is ordinarily done during the night, when there is less

danger to the plant. Cool, cloudy days may admit of some work,
but all day operations are liable to result in severe burnings of the

fruit and foliage. Excessive coldness is also likely to cause disastrous

results to the crop, especially when accompanied with much humidity.
It is always advisable to keep a thermometer with the outfit and to

suspend operations when the temperature is 70 degrees Fahrenheit or

more above zero or when it is 36 degrees Fahrenheit or less. Low
temperature should be avoided, especially during damp or wet nights.

Hot, electric winds are also claimed to produce severe burnings
and work is generally suspended on such occasions.

BORDEAUX MIXTURE AND BORDEAUX PASTE

Orchards previously sprayed with Bordeaux mixture should not be

fumigated, for there have been severe burnings to fruit and foliage

as the results of fumigation. It is still a matter of some doubt if

injury follows when only the tree trunks and larger limbs are painted
with Bordeaux paste. . Recent experiments conducted in San Diego
County by J. A. Prizer seem to point conclusively that no damage
is done in such instances.
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THE COMMON NEMATODE OR POTATO EELWORM "

Ueterodera radicicola Greef

(Figs. 489, 490)

Eelworms belong to a phylum of animals far below insects and are

never considered in a general work on entomology, but, due to the

seriousness as well as the wide distribution of this worm as a pest of

crops, a brief account of it is herein included.

Description.—The presence of this pest is told by such characteristic

injuries as root knot on nursery trees, galls on the roots of tomato vines

and the rough, warty surface of potato tubers (Fig. 490). The animal

causing the injuries is com-
monly known as the nematode
and was recently given much
prominence as the potato eel-

worm. The males and young,
the usual forms of the animal,

are microscopic, transparent

and shaped much like minute
eels. The female is pear-

shaped and pearly - white

(Fig. 489). The eggs are

oval in shape and laid in

great numbers.

Life History.—The young
eelworms feed upon the roots

of various plants, causing

galls or knots which may
greatly impair growth. The
female develops within the

affected areas and begins egg-

laying, the eggs hatching in a

very short time. The winter

is passed in the original host,

such as nursery stock, if it

remains growing in the soil, but if the host is removed they feed upon

various plants left in the fields. The young have the ability to encyst

themselves so as to resist great extremes of weather and unfavorable

conditions, so when once established in the soil it is very difficult to

eradicate them.

Nature of Work.—These minute worms, working into the roots of

plants, produce very characteristic galls or warts and cause what is

commonly known as root knot.

Distribution.—As a producer of root knot this animal is very com-

mon throughout the State, but somewhat more abundant in the central

and southern parts. As a potato pest it has been reported only from

Alameda, Contra Costa, Inyo, Los Angeles, Monterey, Sacramento, San

Joaquin, Santa Barbara and Tulare counties.

33sChilds, Leroy, Mo. Bui. Cal. Hort. Com.. II. pp. 737-756, 1913.

Bessey, Dr. E. A., Bui. No. 217, Pur. PI. Ind., U. S. Dept. Agric, 1911.

Fig. 489.—Female bodies of the common
nematode or potato eelworm, Heterodera
radicicola Greef. Enlarged live times. (Photo
by Leroy Childs)
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Fig. 490.—Potatoes showing the work of the common nematode or potato eelworm,
Heterodera radicicola Greef. The sections show the lesions in the tubers. Natural
size. (Photo by L. A. Whitney)
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Food Plants.—According to Dr. E. A. Bessey, there are four hun-
dred and eighty species and subspecies of plants affected by root knot.

A large number of the garden plants are therefore attacked, as are
many of the field crops and fruit trees. For definite information
concerning the host plants the reader is referred to pp. 10-22, Bulletin
No. 217, Bureau of Plant Industry, U. S. Dept. of Agriculture, 1911.

Control.—The control of this pest is extremely difficult and eradi-

cation is almost impossible. In greenhouses the soil may be sterilized

with steam or formaldehyde (1 part formaldehyde to 100 parts of

water). Summer fallow and frequently turning up the soil and
allowing it to dry out will help to reduce the numbers. Irrigated

districts are more liable to become infested and are very favorable
to the spread of root knot, and in such areas it is especially difficult

of control.
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INSECT COLLECTIONS
A collection of the most important economic insects is of very great

value to any one engaged in the control of insect pests and the build-
ing up of such a collection is both instructive and delightful.

Many have come to realize this and have already collected and pre-
served the insects most common in their respective localities.

To meet the many demands for information and directions for col-

lecting and preserving insects, a few simple directions are given.

COLLECTING
Many do not have time to develop the methods of collecting insects

as a specialized part of their work and so do not bother with them
at all. It is not possible to build up a

complete collection in one year, even
by the most thorough and persistent

efforts, but it is quite within one's

powers to gradually acquire a very rep-

resentative lot of insects by being par-

ticular to make close observations and
to capture all specimens as they are dis-

covered. It is necessary, then, to be
always equipped with a few small vials

or pill boxes for such emergencies. Fruit
growers and gardeners generally col-

lect and send large numbers of insects

for determination, which if carefully

mounted and preserved soon swell a

collection. This gives a state or county
official an opportunity to get many
insects which he might not himself take
for years. A true entomologist can not
go out into the open country without
capturing at least a few good specimens.

Nets.—A good net is indispensable for

collecting insects. The general form is

somewhat cone-shaped and consists of

a metal ring usually about 1 foot in

Fig 491 -- a small pocket, diameter around which is securely fas-
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bottom are held in place by cot- the ring to a small rounded end and IS
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ced
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<SS? about two feet long. For sweeping, the
inal) cloth should be of heavy cotton like

denim or a light canvas which will not easily tear. For capturing
butterflies and other insects on the wing, bobbinet is much better.

Small nets are sometimes made of silk for special work. The handle
should be securely fastened to the ring and from two to three feet
long for ordinary collecting. A very convenient form is the frame
of a collapsible landing fish net with a jointed handle, which may
be carried in a traveling bag.
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Sieve Nets.—Various types of sieve nets are used for capturing
aquatic insects, some in the form of a dipper and others with a net

Fig. 492. — Pinned insects. The white ants at left are
pinned through the prothorax ; the dragon-fly at the right is

pinned through the mesothorax and has the wings spread.
(Original)

fastened to the top of a rake. The teeth of the rake serve to loosen

up the bottom of the pool or stream and dislodge the insects which
are captured in the net just

above.

Traps. — Large numbers
of insects are attracted by
light and may be captured
automatically by light traps.

One form of light trap is

simply a lantern suspended
over a pan or tub of water
into which the insects fall

in their flights about the

light. Moths and delicate

insects, however, are usually

ruined in the water and
other insects are often dis-

figured by the bath. An-
other type, especially for

moths, consists of a large

funnel which leads into a

cyanide or chloroform jar

and the mouth placed near

a reflector in front of a light.

The insects strike against the Fig. 493.—Pinned insects. Gi
p -i a a + +1 crickei pinned through the mesothorax. I wn
tunnel ana arop into me methods ,,, spreading also shown.

killing jar beneath. (Original)

Many beetles arc effectually captured by traps baited with spoiled

and decaying meats, fruits and vegetables. A very inexpensive trap

consists of a can or jar sunk into the earth until the top is even

32—13G64
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with the surface. The bait is suspended just over the mouth and the

approaching insects fall into the pit and are unable to escape.

KILLING
Insects to be mounted and preserved

collected as possible. The most popular

Fig. 494.—Pinned insects. A cicada pinned
the mesothorax at the top and two bugs pinned
the scutellum at the bottom. (Original)

are also excellent containers, as they e

poor fitting of the lids, however, they

should be killed as soon after

method of killing is the use of

a jar or can containing
potassium or sodium
cyanide. The cyanide
may be kept in the bot-

tom of the jar or can
Math plaster Paris, or

better, with suitable

pieces of blotting
paper, which absorb the

in o i s t n r e. The lid

should be tight, so as

to retain all of the

fumes, and enough
cyanide used to make
the killing rapid. Small
killing-vials, suitable

for the pocket (Fig.

491 ) , are very desirable

and easily made.
Baking powder cans

an not be broken. Due to the

need often to be refilled. In

through
i hrough

Fig. 41)5.—Pinned insects. Beetles, all pinned through the bases
of the right elytra. (Original )

preparing such a can, cut a circular piece of blotter to cover the bottom

;

add the cyanide and pack cotton or other material tightly around it

;

cover all with several circular, tight-fitting pieces of blotter, and then



INJURIOUS AND BENEFICIAL INSECTS OP CALIFORNIA. 490

cut another piece large enough to form a lining inside the can reaching
from the pieces holding the cyanide to the top. When the lid is on,

Fig. 496. — Pinned inserts. Butterflies and a moth,
pinned through the mesothorajt. The wings are also
properly spread. (Original)

this lining will hold the cyanide in the bottom of the can and is also

an excellent absorbing surface for any excess moisture. All cyanide
killing receptacles should be plainly marked poisonous.

MOUNTING
There are many ways of mounting insects so as to show them to the

best advantage, to preserve them longest and most perfectly and 1"

admit of their being studied. The most common methods are pinning

them directly in suitable cases or boxes, placing them in glass plaques,

tubes and vials, in mounting media like glycerh r balsam on glass

slides and in alcohol or formaldehyde in bottles and specimen jars.

All mounting work should be done as soon after the insects are killed

as possible in order to avoid breaking the appendages which become

very stiff and brittle upon drying. However, if they arc allowed to

become dry they may be perfectly relaxed in a moisl chamber and
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then safely mounted. Any glass or porcelain dish with a close fitting

lid may be vised for this purpose. A few layers of blotting paper in

Fig. 497.—Pinned insects. Side view of a butterfly and
moth pinned through the mesothorax. The wings are
not properly spread in either specimen. (Original)

the bottom serve to hold the moisture and a small amount of flaked

naphtha will prevent mildewing. It requires from 12 to 24 hours for

relaxing in such a chamber.

Pinning.—Practically all of the adult insects, excepting the very
small ones, are pinned. Ordinary house pins can not be used, because

Fig. 40 8.—Pinned insects. Flies at the top and a bee and
wasp at the bottom. All pinned through the mesothorax.
(Original)

they are too short and usually too large in diameter. Therefore, spe-

cial insect pins are manufactured for this purpose. They are aboivr
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one and one half inches long and vary in size

from No. 000, the finest, to No. 8, the coarsest.

Nos. 1, 2 and 3 are sufficient for ordinary pur-
poses. Very small, fine pins, known as minu-
tien-nadeln, are used for very small Diptera
(flies) and Lepidoptera (moths) in secondary
pinning. Formerly only shiny hrass pins

were used for all purposes, but as they
caused green verdigris in some specimens,

they have been largely replaced by black

steel pins, which are also stiffer and gener-

ally much more satisfactory. Always specify

black pins when ordering. The position of

the pin varies considerably, but with the

exception of the order Coleoptera (beetles)

and the suborder Heteroptera (bugs), prac-

tically all are pinned through the mesothorax.

Some of the Aptera are pinned through the

mesothorax and the Corrode ntia (white

ants) are pinned through the prothorax.

The beetles are pinned through the right

elytrum or wing cover, near the base, as

shown in Fig. 495. The bugs are pinned
through the scutellum and the metathorax
(Fig. 494).

Secondary Pinning.—Very small insects.

especially flies and moths, are mounted upon
the minutien-nadeln, which are pinned into

a piece of cork or cardboard, the length of a

point, supported on a regular No. 2 insect

pin. This allows the smallest specimens to

be placed in the collection in perfect har-

mony with the large ones.

Points.—All small insects, including the

beetles, parasitic Hymenoptera, lantern flies.

tree-hoppers, spittle insects, leaf-hoppers,

jumping plant lice, white flies, etc., arc

mounted on small ledger paper or cardboard

points (Fig. 499). "White shellac or beetle

glue 339
is used to fasten them to the points.

The size of the points usually differs with

each entomologist, but one that is gaining

much favor is 9 mm. long, 1 mm. at the base

and tapering to a point, as shown in Fig. 499.

The specimen should be placed on the point

so that it looks away from you when the pin mm
is to the right of the insect, as shown in twice. (Original)

OoB;il.ira

S. M

Fi«\ 499.—Top picture shows
a good-shaped point, enlarged
slightly more than one and one
half times II si ould be

330Beetle gluf is prepared as follows:
Alcohol (95 per cent)
Carbolic acid _— ! SSSOUgclI ___ fin nGum arable _

Water

g parts

fiO parts
•lis parts
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Fig. 499. Great care should be exercised to see that the specimen is

perfectly straight, at right angles to the point and that all the append-
ages are free. In ladybird beetles the point should not extend quite to

the middle of the sternum.

Spreading.—Insects which are classified entirely or partially by
wing veination or coloration are placed upon a stretching board when
fresh, or after being relaxed and the wings properly stretched, fastened

BED SB

* f * t

» * A

Fig. 500.—Insects pinned in a Schmitt insect box. A small sack containing flaked
naphtha is in the lower left corner. (Original)

and allowed to become thoroughly dry before they are removed and
placed into permanent quarters. The hind margins of the front wings
of a properly stretched insect should be at right angles to the main axis

of the body, as shown in Fig. 496.

Butterflies and moths may be safely preserved in small paper tri-

angles until ready for spreading.

CASES FOR PINNED INSECTS
By far the most satisfactory containers for pinned insects are the

Schmitt insect hoxes, which are practically dust and insect proof.

Specially constructed cases with glass tops are excellent for exhibition

purposes. Small sacks of flaked naphtha should be fastened in the

corners of the boxes to keep out destructive museum pests (Fig. 500).

GLASS VIALS
Scale insects (Coccida I are easily handled and preserved in small

glass shell vials, as shown in Fig. 502. Life histories of other insects

for exhibition purposes may also be mounted in small or large glass

shell vials.
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PLAQUES OR GLASS MOUNTS
Nearly all insects may be mounted in plaques with glass fronts and

cardboard backs. These make excellent exhibits to hang upon the walls.
Special mounts are prepared in the form of small cardboard boxes filled
with cotton upon which the specimens rest and over which a glass-faced
cover is tightly fitted.

GLYCERINE
Certain small soft-bodied scale insects, plant lice, young bugs, larvae

etc., are often mounted directly on glass slides under a glass cover in
glycerine prepared by add-
ing one part of acetic acid
to ten parts of glycerine
jelly. Specimens may be11

'

bra
,
I Hcloohara

lJ Drffloulc:ephalaj
Ulher;
Thanuiote-
Athysanus
Balolutha 1

Blcranoura
-Erapoasea
Typhlooyba
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oi iginal shapes perfectly, but are not suitable for microscopic study for

several months. By far the most satisfactory method of mounting
scale insects is to first boil them in potassium
hydroxide (KOH) or sodium hydroxide (NaOH)

;

thoroughly wash them in water; dehydrate by
carrying through solutions of 30 per cent, 78 per
cent and 95 per cent or absolute alcohol ; clear in

xylol, cedar oil or clove oil and mount directly into

balsam.

An excellent method of mounting the others

listed above is as follows : kill by pouring over them
boiling 95 per cent or absolute alcohol ; clear in

xylol, cedar oil or clove oil, and mount directly into

balsam. Glass slides and cover glasses are neces-

sary for such mounts.

PRESERVING LARVAE
Caterpillars are very often preserved by the in-

flating method, which consists in removing the

viscera, inflating the bodies and drying them oyer

an oven until they become rigid. The original

shape, color and much of the vestiture are thus

retained in almost perfect condition.

Caterpillars and the larva? of other insects are

also excellently preserved by first boiling them in

water and placing them directly in a permanent
solution prepared as follows

:

Alcohol (95 per cent) 15 c.c.

Formalin (40 per cent") 15 c.c.

Water (distilled) 120 c.c.

Fig. 503.—Wooden
box for microscopic
slides. Such a box
holds 25 thick and 50"

thin slides. Reduced
one half. (Original)

SENDING INSECTS BY MAIL
Insects sent through the mail for determination

should be well packed in a small box, so that they

can not be crushed in transit, and should be securely

packed in cotton or bits of paper, so they can not
rattle around and lose all or most of the appendages. Alcoholic speci-

mens may be sent in regular mailing tubes without danger of breaking.

All specimens should be sent in large numbers and accompanied with
the name of the food plant, locality, date of collection and the name
of the collector and sender.



ERRATA.

Page 28. The synonymy of the common termite is as follows:

LeucoU rmes lucifugus i Rossi i

[Tcrtnes lucifugus Rossi)

i Thos. E. Snyder. Bui. No. !>4. pt ii. Bur. Ent., 1 . S. Dept. Ajjric,

p. 17. 1915.)

Page 80. The spelling of the scientific name of the arborvitae plant louse is given

by Del Guercio in Redia, Vol. V. pp. 287-289, 1909, as follows:

Lachniella tujafilina Del Guercio instead of Lachnus thujafalinus as

given in the text.

Page 154. Tomocera should be changed to Diplogaster.

Page 193. The spelling of the specific name of the black Parlatoria should be

ziziphus and not zizyphus.

Page 327. Macrosiphum destructor should read Macrosiphum pisi.
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abdominalis, 16, 83, 154, 192, 226, 353
abietis, 174

Ablerus clisiocampw, 159

abutilonaphidis, 105

Acanthoscelides obtectus, 286
Acetic acid, 503

Achemon sphinx, 384
achemon, 384

achyrantes, 98

Acid, 463

acetic, 503

carbolic, 501

clamps, 489

hydrocyanic gas—see same
lead arsenate, 463
nitric, 490

sulphuric, 435, 482, 490, 491

containers, 487
generators, 487
graduates, 487

Avidia fratria. 341

Acreioptera, 24

AoridiidcB, 30, 33. 38
Acridium femur-rubrum, 46
Adaleres humeralis, 295

ovipennis, 295
Ailalia bipunctata, 68

adenostomw, 121

adonidum, 130

Adoxus obscurus, 255

vitis, 255

. Egeria exitiosa, 420

opalescens, 422
rutilans, 425

tipuliformis, 427
Mgeriidw, 420, 422, 425, 427, 429
wgrotata, 417
tenescens, 301, 302

wscitli, 173

Agaonidw, 366

agassizii, 253

Agitator, 477

agrestis, 398

Agrilus politus, 234
Agromyza pusilla, 345

schineri, 347
simplex, 346

toebsteri, 347
Agromyzidw, 345

Agrotis atomaris, 398
a axillaris agrestis, 398

ypsilon, 393

alacris, 68

Alaptus criococci, 184
'i I hireps, 349
u I hida, 283
nlhifroiis, 102

Alcohol, 501, 504

Alder flea-beetle, 264
Aldrich, J. M., vii. 329, :::;i;. ::4<t. ;;n 345

347

Aleyrodes citri, 194

nubifera, 195

spirteoidcs, 196, 378
ruporariorum, 196, 197

Aleyrodidas, vi, 59, 194
Alfalfa caterpillar, 458

crane-fly, 318
semi-looper, 394
thrips, 50

Allograpta obliqua, 78, 323
Ulotria xanthopsia, 362
Almond. 469

mite, 13, 469

aZnt, 264

Ahophila pometaria, 415
alternata, 249
alutacea, 48

Aw<zra stupida, 216
ambigua, 184. 220. 223
Ambush bug. Wolf's, 458

American syrphid fly, 78, 87, 91, 104, 327
tiniericana, 411

iimericiniiis, 78, 87, 91, 327
Ames, Mary, 419

amcena, 429

ampelophila, 343

lmphiceru8 bicaudatus, 236

punctipennis, 236

amygdali, 134

Anaphes gracilis, 180, 190

Anarsia lineatella, 443

pruinella, 443

An a 8a tristis, 202

anasw, 203

anchorage, 269

uhci/Iiis, 173, 377

Angle nozzle, 479

Angoumois grain moth. 449

Angular-winged katydid, 34, 373

angustatus, 207

angustus, 16. 26. 129, 184, 18S

Anisopteryx pometaria, 415

r rnata, 416

11 11 11 ir. 86

See host index in the front for all references to plants.
Figures in heavy black type refer to articles or notes.
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Anomalon maculifrons, 323

orbitalis, 323

si/rphicola, 323

xanthopsia, 323

Anoplura, 59

Ant, 24, 28

Argentine, 379, 4S2

small red, 436

white, 24, 28

Aut-lions, 24. 25

AnthocoridCB, 76, 209

Anthomyia, 42

zees, 334

Anthomyidw, 331

anthracina, 249

A nth roc-nodax Occidentalls, 16

antiopa, 460

antigua, 410

Antique tussock moth, 410

^4«foni«a craivi, 132

Ants, 323, 351, 482

field, 380

house, 380

white, 24, 28, 497, 501

Aonidiella an ran til, 182

aonidnm, 181

Apanteles, 408, 455

carduicola, 462

ftaviconche, 460

glomeratns, 458

rnilitaris, 396

A pate bicaudatus, 236

punctipennis, 236

Aphwreta, 338

Aphelinus abnormis, 190

diaspidis, 170, 178, 190, 375

fuscipennis, 176, 180, 190

mytilaspidis, 180, 190, 375

Aphididw, vi, 59. 70, 219

Aphids, 345, see aphis and plant louse

Aphidins Icstaccipcs, 78, 87. 90, 91. 363,

365

ApMochwta perdita, 460

Aphis—also see plant louse

American walnut, 82

bean, 94, 224

beet root, 75

black cherry. 96, 380

black peach, 70. 78, 91, 97, 327, 32S

brown violet, 101

bur clover or cowpea, 90

. cabbage. 88, 328

clover-apple. 87

cowpea or bur clover, 90

destructive pea, 104, 323. 327

green apple, 92, 327, 366

green peach, 98

Aphis—continued.

hop, 102

large rose, 105

little hickory, 82

lupine, 102

melon, 89, 224, 231, 323„ 327, 328, 366

parasite of, 365

milkweed or oleander, 91

Monterey pine, 81

oat, 86, 323, 327

oleander or milkweed, 91

red composite, 106

rosy apple, 95

small green rose, 98

woolly apple, 78

Aphis annw, 86

arundinis, 84

avenw, 86, 323, 328

balceri, 87

brassicw, 88, 328

cerasi, 96

cucumeris, 89

fitchii, 86

(jossypii, 89, 224, 231, 323. 327. 328.

366

hederw, 94

hamuli, 102

lutescens, 91

mali, 92

malifolice, 95

medicaginis. 90

nerii. 91

persicm, 98

persicw-niger, 70, 78. 91. 97, 327. 328

pomi, 92. 327, 366

prnnifolkv, 84

pyri, 95

rosw, 105

rosarum, 98

riiilbrrl-ia\ 106

nnnieis, 94, 224

sorbi, 95

riJinrni, 94

Apln/ciis, 370

fiarus, 144. 154. 370

innnacalatns, 184, 371

apical is, 236

apicata, 343

Apple aphis, clover, 87

green, 88, 92, 366

purple, 95

rosy, 95

woolly, 70. 71, 78, 224

caterpillar, yellow-necked, 405

flat-headed tree borer, 234, 235, 253

leaf-hopper, 62

tree-weevil, bronze, 301, 302

See host index in the front for all references to plants.
Figures in heavy black type refer to articles or notes.
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Apples, Bellflower, 80

Ben Davis, 94

Black Twig, 94

King of Tompkins County, 80

Missouri Pippin, 94

Northern Spy, 70, 80, 94

Rhode Island Greening, 80, 94

Rome Beauty, 94

Application of sprays, 477

thoroughness, 479

time, 480

Apricot, 471

leaf-weevil, 299

Aptera, 1, 24, 501

Arachnida, vi. 1, 4

Aramigus fitlleri, 297

Araucaria, black scale, 185

Eriococcus, 120

araucariw, 120

Arborvitse plant louse, 80

archippivora, 460

Archips argyrospila, 438, 440

rosaccana, 440

Arctiidw, 389, 390

ardiferella, 123

areolata, 60

Argentine ant, 379, 482

Argyresthia ciipressclla, 453

argyrospila, 438, 440

Aricia fusciceps, 334

Arilus cristatus, 201, 458

armeniacum, 146

armiger, 396

armigera, 397

Armyworm, 217, 218, 382, 391, 395,

465

beet, 399

western, 398

yellow-striped, 401

Arrhenophagus chionaspidis, 170

Arsenate of lead, 389, 390, 391, 392,

407, 412, 416, 420, 437, 441,

451, 454, 457, 461, 462, 474

acid, 469, 475

neutral, 241, 259, 263. 266, 271,

277, 280, 284, 292. 293, 299,

361, 390. 417. 431, 463, 469,

Arsenic. 281. 380

white, 39, 380. 381. 463, 464. 46!

Arseuite, calcium. 475

zinc, 463. 469

a lit inisiw, 111

Arthropoda, 1

arnndicolens, 84

arundinis, 84, 328

Ashy gray ladybird beetle, 16, 83,

192, 226

464,

405,

448,

275,

357,

475

154.

Asilidw, 42

asparagi, 267

Asparagus beetle, common. 267
miner, 346

Asphaltum, 409, 424, 476

Asphondylia opuntice, 319

Aspidiotiphagiis citrinus, 166, ISO, 184.

185, 188, 190, 361, 375

Aspidiotus obietis, 174

ceseuli, 173

ancylus, 173, 377

aurantii, 182

britannicus, 174

californicus, 174

camellia:, 175

citrinus, 184

cyanophylU, 176

furfurus, 158

hederw, 176, 226

juglans-regiw, 177, 377

ostrewfbrmis, 178

pernicioms, 158, 172, 173, 174. 175.

176, 177, 178, 179, 186, 222, 226,

227, 375, 376

pi ni folia:, 161

piricola, 172

rapax, 175

rosed, 170

rossi, 185

salicis'-nigrcB, 163

similUmus translucent, 176

tenebricosus, 186

Aspidistra scale 170. 172

aspidistra, 170, 172

Assassin buss. 210

Asterochiton vaporariorum, 197

Asterolecanvum variolosum, 113

atlanis, 43

afoin aris, 398
; Atomic sulphur, 8, 14. 16, 17. 474
1 Aulacaspis pentagona, 170

rosce, 170, 375

aurantice, 78. 323, 327, 328, 366

aurantii, 176. 178. 181, 182. is 4. 226,

227, 371, 375, 376, 377

auratus, 259

aureoviridis, 370

aurilanatus, 125

Autographa gamma californica, 394

auxilaris, 398

arena; 86. 323. 328

Axion plagiatus, 154

Baccha lemur, 129, 324

Bacillua entomotoxicon, 203

Bacteria, 203, 460

Baird. A. R., 296

Baits, poisoned, 39. 40. 318, 393, 464

Baker's mealy bug, 126.

See host index in the front for all references to plants.
Figures in heavy black type refer to articles or notes.
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Baker, A. C, vi

C. F., 89

bakeri, 87, 126, 223

Ball, E. D., 64

Balsam, Canada, 503

Bamboo, cottony scale, 132

plant louse, 84

Banded flea-beetle, Pacific, 284
leaf-roller, oblique, 440

Bands, 409, 417, 476

cotton, 291, 296, 298, 301, 409, 417.

476

oiled paper, 476

sticky rope, 476

tanglefoot, 40, 269, 281, 292, 296,

298, 301, 409, 417. 476
Banks, Nathan, vi, 9

Bark beetle, cypress, 313
fruit-tree, 309, 314

Barnacle scale, 137

Barriers, cotton, 291

tin, 291

Baume hydrometer, 467, 468

basalis, 260

Bassug scutellatu8, 396

Bean aphis, 94, 224

as a rotation. 449

pod-borer, lima, 433

symphylid, lima, 20

thrips, 50, 51

weevil, 286, 290

broad. 289

weevils, 286

Bear caterpillar, yellow, 389

Beautiful Hoplia, 242

beckii, 186, 226, 227, 375, 377

Bed bug, China, 210

Bee, honey, 435, 500

moth, 434

Beers, C. W., 227

Bees, 24, 28, 351, 380

honey, 210, 379

Italian, 436

Beet armyworm, 399
as rotation, 449

carrion beetle, 218

leaf-beetle, sugar, 278
Western. 277

leaf-hopper, 64

leaf-miner, 331

root aphis, 75, 228

wireworm, 232

Beetle, asparagus, common, 267
hark, cypress, 313

fruit-tree, 309, 314

Beetle—continued.

blister, infernal, 293

large black, 293

spotted, 292

carrion, 219

beet, 218, 219

garden, 219

carrot, 245

click, 232

cucumber, striped, eastern, 273

western, 273, 277

12-spotted, 271, 272, 273, 274

obscure, 273

western, 270, 271, 272, 273,

274

darkling ground, small, 291

flea-, alder, 264

banded, Pacific, 284

grapevine, steel blue, 266, 267

hop, 280

potato, 260, 262, 264, 279. 281,

282, 283, 285, 286

western. 263

strawberry, 266

striped, pale, 285

tobacco, 262

turnip, striped, 282

western cabbage, 281

striped, 282, 283

Fuller's rose, 297, 299, 300

glue, 501

green dock, 274

histerid, 394

June, eastern, 244, 245

ladybird, 14, 16, 17, 66, 68, 72, 78.

85, 89, 90, 91, 104, 108, 110, 120,

123, 129, 136, 151, 152, 154, 158,

161, 177, 179, 180, 181, 184, 185,

192, 216, 219, 223, 224, 225, 226,

227, 228, 229, 230, 231, 349

ashy-gray, 16, 83, 154, 192, 226

black, 129, 136, 152, 154, 229

California red, 220

common black-spotted red, 89, 90,

104, 184, 220, 223, 226, 269

eyed, 226

Kcebele's, 110, 224, 225

Leconte's, 220

minute black, 14, 16, 17, 231

signet, 220

small brown, 90, 95, 129, 230

gray, 16, 228

steel-blue, 154, 181, 184, 185, 188,

226

striped, 227

two-stabbed, 129, 158, 160, 161,

180, 184, 222

See host index in the front for all references to plants.
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257

Beetle—continued.

leaf-, gray, 275

red and yellow, 269

small elongated, 279

sugar-beet. 278

two-striped, 277

western beet, 277

milkweed, 259

mack, 245

murky ground, 216

snap, 232

snout, rose, 295, 316

striped datura, 276

tortoise, black-legged

golden. 257. 258

green, 257

Beetles, 24, 26, 216, 294, 498, 501

blister, 42, 292

click, 232, 233, 290

cucumber, 475

darkling ground, 290

dung, 240

flea, 255, 475

June, 240, 246

ladybird, 14, 16, 17. 66, 68, 72, 78. So,

89, 90, 91, 104, 108, 110, 120, 123,

129, 136, 151, 152, 154, 158, 161,

177, 179, 180, 181, 184, 185, 192,

216, 219. 223. 224, 225, 226, 227.

228, 229, 230. 231. 269, 270

leaf, 255

long-horned, 251

predaceous ground, 42. 216. 290, 393.

394, 417

scavenger. 240

skin, 240

snap, 232

snout, 294

soldier, 42

tiger, 42, 216

begini, 349

htlnciKlsii, 405

bella, 129

Bemis, Florence E., 196

Berger, E. W., 138

Bessey, E. A., 493, 495

beta, 75, 228

bicaudatus, 236

bicolor, 291, 316

Billbug, tule, 308

Billbugs, 294. 295

hhniirulatus, 16

hiinarginata, 264

bipunetata, 68

bipunctatus, 129

Bird-lice, 24, 28

Birds, 417

Bishop, Roy K., 154, 178, 255

bivittatus, 43, 277

bivulnerus, 120, 129. 158, 161, 17:». 181,

1X4, 222

Black araucaria scale, 185. 227

blister beetle, large, 293

cherry aphis, 96. 380

citrus plant louse, 78, :!2::. :i27. ::2s,

363, 366

parasite of, 362. 365

common spotted ladybird beetle. 89.

90, 104, 184, 220. 223, 226

Calosoma, 217

fern plant louse. 101

fruit-tree weevil, 301

gooseberry borer, 253

ladybird beetle, 129. 136, 152, 154.

229

leaf—see tobacco

-legged tortoise-beetle. 257

lesser plant-bug. 213

minute ladybird beetle, 14. 16. 17. 231

Parlatoria, 193. 505

peach aphis. 70, 78, 91, 97, 327, 328

plant-bug-. 213, 214. 215

punctured Kermes, 117

scale, 108, 133, 152, 153, 222. 226,

227, 229, 370. 374, 471, 491. 492

parasite. 373

Blaisdell, F. E.. 255, 276, 277

blanchardi, 191

blanchardii, 191

Blanchard's scale—see date palm scab'

blanda, 285

Blastophaga, 362

grossorum, 366

psenes, 366

Blattidw, 30

Blattoidea, 24

Blissus leucopterus, 208

Blister beetle, infernal, 293

large black. 293

spotted. 292

beetles. 42. 292

mite, 4, 468

pear-leaf. 6

walnut. 9

Blood-sucking cone-nose, 210

Blower, power, 47H. 474. 478

Blue grapevine flea-beetle, steel-. 266

ladybird beetle, steel. 154, L81, L84,

185, 188. 226

milkweed beetle, 259

sharpshooter, 66

milestone. 474. 475

Board, tarred, 281

Bollworm, cotton. 396

Bombylid Hies. 41

See host Index in the front for all references to plants.
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Bombyx oisoleta, 396

Book-lice, 24, 28

Bordeaux mixture, 213, 261, 263, 271, 297,

438, 475, 492

nuzzle, 479

paste, 492

sal. 474

Bordered soldier-bug. 269

borealis, 290

Borer, black gooseberry. 253

branch and twig-, 238

broad-necked, 251

California laurel, 251

peach, 421, 422

cypress cone-, 436

flat-headed apple-tree. 234, 235, 253

imported currant, 427

metallic wood, 233

nautical, 254

peach tree-, 420

California, 421, 422

pod-, lima bean, 433

potato stalk. 303

shot-hole, 309, 314

lesser, 314

squash-vine, 429

spotted lire 252

twig, cypress, 312

western twig. 236

Borers, 295

wood-, 481

hnyi us, 4

Bostrychidw, 236, 238, 239

Bottles, cyanide killing, 496, 498

Bowditch, F. C. 276

Bowman, H. H.. 246, 425

Box-elder plant-bug, 204

braehycents, 213, 214

Bract))) churns, 236

gastroidew, 275

Braconid, 95, 442

Braconidw, 365.

Bran, mash, citric, 39, 393, 465

poison. 464

poisoned. 39. 393, 464, 465

Branch and twig-borer, 238

Branigan, E. J., 116, 256

branigani, 114

Branigan's Kermes, 114

brassica, 88, 328, 336

Bremner, O. E, 69

Bristle-tail, 24

hrita aniens, 174

Broad bean weevil, 289

-necked borer. 251

Brock, A. A.. 172

bromeliw, 165

Bromiu8 obscurus, 255, 266

Bronze apple-tree weevil, 301, 302

Brown day moth, 388

lacewing, 16, 26, 90, 129, 184

mite, 13

scale, soft, 108, 133, 143, 362, 370,

373, 376

parasite of, 373

small ladybird beetle, 90, 95, 129,

230

violet aphis, 101

Bruckidw, 286

Bruchophagits finicbris, 368

Brunei-

, Lawrence, vi

Bruckus rufimanus, 287, 289

obteetus, 286

pisorum, 287

Bryobia pratensis, 4, 13, 16, 17, 228, 231,

474

Bryotropha sohinella, 446

hlihtilns, 61

Bucket spray pump, 477

Buckeye scale, California, 173

Bud-weevil, white, 296

Buffalo tree-hopper, 61

Bug, black plant-, 213, 214, 215

box-elder plant-, 204

cactus-joint, 203

China bed, 210

chinch, 207, 208

false, 207, 208

minute, 207

harlequin cabbage, 200

lesser plant-, 213

mealy, 26, 108, 222, 223, 229, 230,

324

Baker's, 126, 223

citrus, 26,126, 223, 226, 229, 230.

372

parasite of. 371

destroyer, 129, 222

golden, 125

kentia, 132

long-tailed, 130, 223. 229

walnut. 126

white sage. 130

yerba-santa, 324

Pacific plant-, 215

rapacious soldier-, 210, 277, 357

red-shouldered plant-, 199

sacred, 210

soldier-, bordered, 269

rapacious, 210, 277, 357

spined, 269, 357, 458

spotted milkweed, 206

squash, 201, 202

tarnished plant-, 208, 211, 213, 214

wheel, 201, 458

Wolf's ambush, 458

See Host index in the front for all references to plants.
Figures in heavy black type refer to articles or notes.
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Bugs, 24, 59, 199, 207. 210. 498, 501
assassin, 210

chinch, 207

flower, 211

kissing, 210

leaf, 211

mealy, 26. 108, 222, 223. 229. 230,

324

pirate, 210

plant, 211

shield, 199

squash, 201

stink, 199, 202

true, 199, 501

tumble, 240

Buhach, 474
Bulb-fly. narcissus, 325

Buprestida, 233

Buprestids, 232. 233

Bur clover aphis, 90
Burning, 40, 352, 390, 391, 409. 430, 431.

461

Busck, August, vii, 420, 450

busckii, 343

Butterflies, 24. 382, 499, 500. 502

Butterfly, cabbage, southern, 455, 45?

mourning cloak, 460
thistle, 461

yellow, sulphur. 458
Cabbage aphis. 88, 328

butterfly, southern, 455. 457

flea-beetle, western. 281

harlequin bug. 200
maggot, 336, 338

worm, imported. 455
caberata, 417

Caccecia rosaccana, 440
cacti, 123, 167, 192

Cactus, gall-fly, -fruit. 319
-joint bug

:

203

scale, 167

Caddis-flies, 24, 25

cwsia, 274
Cages, screen, 65

Calandra granaria, 305

oryzw, 307

Galandridw, 294, 305, 307, 308

Calcium arsenite, 475

California Agricultural Experiment Sta
tion, v

buckeye scale, 173

case-bearer, 450

cochineal scale, 122

grape root-worm, 255

katydid, 35

Lachnosterna, 244, 245, 247, 249

laurel borer, 251

California—continued.
oak moth, 403
"range dog, 454
parsley caterpillar, 454
peach borer, 421. 422
pear sawfly, 360

1 line-leaf scale, 174

Prionus, 251

red ladybird beetle. 220
tree-cricket, 31, 32

tussock mo tli. 408
University of, v

californica, 14, 16, 17, 20, 25, 66, 68, 78,

81. 85, 89, 90. 104, 129, 151, L54, 184,

188, 220, 357. 394. 403. 411. 454
californicus, 31. 82. 83, 89, 110, 174. 221,

232, 251. 360. 373

caliginosus, 216

Caliroa cerasi, 356

Calliephialtes messor, 363, 438

Callipterus arundicolens, 84
caUfornicus, 82, 83
tin i/tc, 82

callipyge, 241, 242, 243, 244

Caloptenobia, 42

Calosoma, 217

cancellatum, 217, 218

luwatum -iimiit ruttntiii, 217, 218

scrutator, 217. 218

snii i In r<\ 217

simplex, 217

camelUm, 175, 192, 193

Camnula pellucida, 39, 42
Campoplex, 460

Canada balsam, 503

canadense, 144

canadensis, 341

Canadian Entomologist, v

cancellatum, 217, 218

Cankerworm, fall. 415
spring, 415, 416

Cankerworms, 409, 411, 452

Canteloupe aphis—see melon aphis
fly. 340

Oantharis insperata, 293

stygica, 293

canus, 232

capreae, 99

Gapsidas, 211

Carabid, red. 216

Carabida, 42, 216, 290, 393

ennui linn flavimaculata, 399

Carbolated whitewash. ::n

Carbolic acid. 501

crude, 236, 311, 470

emulsion. 7:1. 122. 124, 128

140. 170, 338. 311. 470

Carbolineum, :•: 1

1

See host Index in the front for all references to plants.
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Carbon bisulfid, 29, 71, 72, 245, 2N7.

290, 298, 307. 318. 338. 435. 486,

481

cardinally, 108. 110, 224, 349

Gardiophorus californicus, 232

cardui, 461

carduicola, 462

carinata, 48, 266, 267

Carnes, E. K., 319

Carpocapsa pomonella, 436

Carolina, 386

Carrion beetle, beet, 218. 219

garden, 219

Carrot beetle, 245

carueli, 166, 375

caryee, 82. 83, 144, 461

caryelU, 82, 83

Case-bearer, California. 450

Cases, insect, 502

Cassida aurichalcea, 258

nigripes, 257

pallidula, 257

texana, 257

castaneus, 269

Castor oil, 476

Caterpillar. 217. 218, 382, 391

alfalfa, 458

celery, 454

pear-leaf, 360

parsley, California. 454

red-humped, 406

tent, apple- tree, 411

California, 411

forest, 331, 411

great basin, 411

yellow bear. 389

-necked apple, 405

Caterpillars, 330, 335

preserving, 504

Catabomba pyrastri, 327

Cattleya fly, 325

Caudell, A. N., vi, 32, 34, 48

Caustic soda, 471, 472

Cecidomyia destructor, 321

Cecidomyidce, 319, 321

Cedar oil, 504

Gelatoria diabroticw, 271

Cili lit, lima tu, 383

Celery caterpillar, 454

ii 1 1 us, 385

Cement, Portland, 311

Centipede, 1, 22

house, 22

Cephidte, 351

Cephus occidentalis, 351

Gerambycidce, 251

See host index in the front for all

Figures in heavy black type refer

288,

449.

Cerambyeid beetles, 251

<< ni.vi. 96. 356. 380

cera8orum, 145. 17

1

cerealella, 449
( 'ercopidw, 59

Gen so bubalus, 61

eeresanun, 62

ceriferus, 136

eeriita, 263, 264

Ceroooccus ehrhorni, 113

quercus, 113

Ceroplastes ceriferus, 136

cirripediformis, 137

ftoridensis, 137. 138

irregularis, 139

Geroputo yuccw, 125

ceto, 429

Chafers, cock, 240

leaf, 240

Chaff scale, 192, 193

Chaitophorus populicola, 81

Chaleid, 311. 405, 417

golden, 375

Ghalcidoidea, 361

Chalets orata, 460

Chalcis. clover seed, 361, 362, 368

chalybeus, 154, 181, 184, 185, 188, 226

Chamberlin, It. V.. vi, 18, 19, 20, 22

Charcoal, 474

Gharipa xanthopsis, 78, 90, 91, 104. 362.

365

iliiirus, 236

Ghauliognathini, 42

Cheesecloth, 263

CheiUmeurus dactylopii, 129

diaspidinarum, 190

Ghelinidea tabulate, 203

rittificra. 203

Chemical wagon, fumigating, 486

Chemicals, fumigating. 490

Ghermes cooleyi, 73

coweni, 73

hederw, 176

olew, 153

Cherry aphis, black, 96, 380

fruit fly. 340

sawd.v. 357

scale, 145, 471

slug, 356

Chicks, 380

Childs, Leroy, vii, 62, 114, 117, 173, 214,

234, 250, 302. 325. 345, 346, 403, 404,

405, 450, 451, 493

Chiloeorus birulucrus, 120, 129, 158, 160,

161, 179, 180, 184, 222

cacti, 123, 192

references to plants,
to articles or notes.
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Chilopoda, vi, 1. 22

Chinch bug, 208

false, 207. 208

minute, 207

buss. 207

chionaspidis, 170

Ghionaspis, 377

aspidistrw, 170

ctfri, 156

euonymi, 156, 157

furfura, 158. 172

lintiicri, 159

ortholobis, 159

pinifoliw, 159, 160. 161, 375

quercus, 163

salicis-nigrce, 159, 163

spartinw, 165

Ohiropaehys colon, 301, 311

Chittenden, F. H., 218, 268, 270, 271, 273,

278, 281, 287, 303, 305, 311, 429, 430.

457

Chloridea obsolcta, 396

Ghorizagrotis agrestis, 398

Ghortophila cilicrura, 334

planipalpis, 336

Chroma phis juglandicola, 82, 83, 226

chrysanthem i, 349

Chrysanthemum leaf-miner, 346. 349

Chrysobothris femorata, 234. 235

Chrysochus auratus, 259

cobaltiiitts, 259

Chrysomela obscura, 255

GhrysomeUdce, 255

Chrysomelids, 255 l

Ghrysomphalus aonidum, 181

aurantu, 108. 157, 176. 181, 182, 184.

185, 226, 227, 371, 375. 376, 377

citrinus, 108, 184, 226, 227, 376, 377,

378

/ki/s, 181

rossf, 185, 227

tenebricosus, 186

Chrysopa californica, 14. 16, 17. 25, 63,

66, 68, 78, 85, 90. 92, 104. 129. 151. 184,

188

Ghrysopidw, 25, 72

Chrysoplatycerus splendens, 129. 371

Cicada, 24, 59, 489

uet-winged. 60

GicadidcB, vi, 59

Cicindelidw, 42

cilicrura, 334

cinctipennis, 357

circcllata, 66

Cirphis unipuncta, 395

cirripediformis, 137

citrana, 441

r/fW. 26. 54, 126, 156, 194, 223, 226, 372

» Jitric Iil-;iii mash, 39. 393, 465
citricola, 140

citrifolii, 103, 195, :!27, 328

citrinus, 166, 180, 184. 185, 188, 190, 226,
227. 361. 375. 376. ::T7. 378

Citrus, 469. 47o

mealy bug, 26, 126. 223, 226, 229,

230, 372

parasite of. 371

plant louse, black. 78. 327. 328, 363,

366

parasite of, 362. 365

green. 103. 327. 328

red spider, 5, 14, 51, 231, 469, 17:;

scale gray, 133, 140. 492

thrips, 54

white fly, 194

Claassen, I'. W., 39, 465

claripennis, 460

Clarke. W. T., 359

Click beetles. 232, 233. 290

Clinopleura flavomarginata, 33

melanopleura, 33

infuscata, 33

minuta, 33

clisiocampw, 159

('leak butterfly, mourning, 460

Closterocerus cinctipennis, 357

Clothes moth, 23

Cloudy Seymnus, 81, 129. 181. 230

Clove oil, 504

Clover aphis, bur, 90

-apple, 87

mite, 13

seed chalcis, 361, 36-

cobaltinus, 259

Coccidw, vi. .V.i. 107. 219
mounting, 502, 503

coccidivora, 123

Coccinw, 108. 133

Goccinella californica,

Coccinellidce, 72. 219

Coccophagus aurantii, 377

californicii8, 110

lecanii, 136. 144. 152, 154. 376

lunulatus, 144. 184, 377

Corals aonidum, 181

beckii, 186

blanchardU, 191

bromeliw, 165

ceriferua, 136

citricola, 133. 140

confusus, 122

hesperidum, 108, 133, 143. 362, 370,

373, 376

gloverii, 188

longulus, 140

persicw, 149

368

f8, 89, 90, 184, 220

See host index in the front for all references to plants.
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( 'occus—continued.

p8eudohesperidum, 140

iihni, 119, 188

rit is, 135

siziphus, 193

Cochineal scale, 122

Cock chafers, 240

Coekerell, T. D. A., 108, 149

cockerelli, 115

Cockerell's Kermes, 115

Cockroach, 23, 24, 30, 380

Codlin-moth, 27, 364, 436

parasite, 363, 438

Coenonycha socialis, 240

caeruleooinctus, 19

Colaspidea varicolor, 275, 276

Coleman, Geo. A., vi, 176

Coleoptera, vii, 24, 216, 218, 501

Collecting insects, 496

nets, 496, 497

traps, 497

Collections, insect, 496

Collinge, W. E„ 3

Collins, C. F., 315

Goleophora sacramenta, 450

Colias etlrytheme, 458

colon, 301, 311

co in at us, 246

comes, 64

('(minion asparagus beetle, 267

black Calosoma, 217

spotted red ladybird beetle, 89,

90, 104, 184, 220, 223, 226

cutworm. 398

milkweed bug, 206

nematode, 493

termite, 28

Compere, George, 231, 364, 438

Harold, 75, 313, 453

Comstock, J. H., 173

(Jomys fusca, 146, 147, 151, 152, 372

concinna, 406

Condit, I. J., 289, 347, 419

Cone, earth, 410

Cone-borer, cypress, 436

Cone-nose, blood-sucking, 210

confertus, 238

coiifusus, 122

Coniopteryx vicina, 16

conquisitor, 405

conspicuus, 44

cousputa, 277

comtricta, 411

Contact insecticides, 465

convergens, 89. 90. 104, 184, 220. 223.

226. 269

Cook, A. J„ iii, v. vi. 120, 469

kerosene emulsion, 469

Cooke, Matthew, v. 67, 303, 305, 360

cookei, 357

cooleyi, 73

Cooley's Chermes, 73

Coolidge, Karl R., 455

Copper sulphate, 474, 475

Coptocycla bicolor, 258

Coquillett, D. W., 239, 240, 258, 271. 377.

394, 453

Cord-grass scale, 165

Coreidas, 201

Corn, as rotataion, 449

ear-worm, 396

root-worm, southern, 271

spraying, 478

C« mi, 144, 146, 372. 376. 471

Corrodentia, 24. 28. 501

Corrosive sublimate, 381

corrupta, 219

Corsair, two-spotted, 211

western, 210

Cosmocoma sp., 62

Cotton bands, 296, 298, 301, 409, 417, 476

barriers, 291

bollworm, 396

Cottonwood gall-louse, bead-like, 77

scale, 159

Cottony bamboo scale. 132

cushion scale. 108, 224, 225. 348. 349

dipterous parasite of, 348

Kermes, 118

maple scale, 135

coin: ui, 73

Cowpea aphis, 90

Crabs, 1, 2

Crane-fly, alfalfa, 318

Craw, Alexander, 186

Crawford, D. L., 67, 68, 69

crawfordi, 110

crawi, 1 32

crawii, 108, 126, 130

Crayfish, 1, 2

Cresolis compositus, liquor, 124

crcssoni, 353

cribratus, 253

Cricket. 24, 30, 497

field, 30

sand or Jerusalem. 37

live. California, 31, 32

snowy, 32

Griddle mixture, 39, 465

c rili it a, 247

Crioceris wsparagi, 267

cristatus, 201. 312, 458

criococci, 184

Crop rotation, 449

Crosby, C. R., vi

See host index in the front for all references to plants.
Figures in heavy black type refer to articles or notes.
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Crude carbolic acid. 236, 311, 470
emulsion, 75, 122, 124, 128, 136,

140, 170, 338, 341, 470
oil, 471, 476

emulsion, 41, 57, 75, 120, 122,

155, 161, 166, 167, 168, 173,

184, 190, 191, 392, 409. 424.

471

cruenti, 123

Crustacea, 1, 2

Cryptoccphalus castaneus, 269

Cryptoch&tum icerym, 110, 348

monophlebi, 348

Cryptoloemus montrouzieri, 129, 222, 223

Cryptus grallator, 236

Cucumber beetle, striped, eastern, 273

western, 273, 277

12-spotted, 271, 272, 273, 274

obscure, 273

western, 270, 271, 272, 273, 274

cucumens, 89. 260, 262, 264, 279, 281, 282,

283, 285, 286

cucurbitw, 429

Cultivation, 40, 390, 392, 408, 417

cunea, 390, 391

cupressana, 436

cupressella, 453

cupressi, 313

Ourculionidw, 294, 301, 303

Curculios. 294

Curly leaf, 64

Currant borer, imported, 427

fruit-fly, 340, 341

worms. 474

custator, 199

Cutting, 428, 401

Cutworm, 217. 218, 245, 382, 391. 464,

465

common. 398

greasy, 393

variegated, 329, 393, 400

cyanea, 152. 154, 274, 374

Cyanide, 482, 490

killing bottles, 496. 498

potassium, 307, 44S. 490, 491

sodium. 307, 435. 490, 491

cyanophylli, 176

Cyanophyllum scale, 176

Cyclone nozzles, 478

Cycloneda abdominalis, 226

munda, 123

oculata, 226

sanguinea, 90

Gydia cupressana, 436

pomonella, 436

cylindricum, 291

Cynipoidea, 361

Cynips psenes, 366

Cypress bark-beetle, 313

cone-borer, 436
moth, 453

twig-borer, 312

dactylopii, 129

DactylopiiiHB, lux. 113

Dactylopius aurilanatus, 125

confusus, 122

crawii, 130

pseudonipce, 132

Dalmatian insect powder, 474

Dark Triphleps, 209

Darkling ground beetle, small. 291

h.Ttles. 290

Datqna ministra, 405

Date palm scale. 124, 191

Datura beetle, striped. 276

Davidson, W. M., vi. vii. 82. 88. 99. 102,

323, 324, 360

Davis, John J., vi, 86. 99. 136, 139, 245

Day moth, brown. 388

decemlineata, 247

declive, 239

Deilephila lineata, 383

Dcsmia funeralis, 432

maculaUs, 432

Destructive pea aphis, 103, 104. 224. 323,

327

Eleodes. 290

destructor, 104. 321. 322. 327, 505

devastating grasshopper, 44

devastator, 44

Diabrotica, 270. 273

soror, 270. 271, 272. 273. 271.

tenella, 273

12-punctata, 270. 271. 272. 27::. 27!

tenella, 270. 273

trivittata, 270, 273, 277

vittata, 273

diabrotica, 271

Diacrisia virginica, 389

diadema, 210. 277. 357

Diirrctus californicus, 89

Dialeurodes citri, 194

citrifolii, 195

Diaphania hyalinata, 430

dianthi, 98

diaspidinarum, 190

diaspidis, 170, 178, 190, 375

Diaspinw, 108, 156

Diaspis ancylus, 173

bromeliw, 165

canieli, 166.

echinocacti cacti, 167

fioriniaij 171

: a uiiir, 168

See host index in the front for all references to plains.

Figures in heavy black type refer to articles or nol
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Diatomic sulphur, 474

Diaulinua begini, 349

DiceUura, 24

Differential grasshopper, 45

differentiate , 45

Digging, 424, 430

dilatifasciella, 123

Dioptidce, 403

Diplacus Ceroputo, 125

Diplogaster californicus, 373, 505

Diploglossata, 24

Diplopoda, vi. 1. 18

Dipping fumigating tents. 484

Diptera, vii, 24, 318, 501

Dipterous parasite of cottouy cushion

scale, 348

discolor, 308

Disease, bacterial, 460

dispar, 241. 242

Disk. 392, 460

Distillate oil, 293. 471

emulsion. S3. 140, 146. 154. 157.

170, 184, 470

mechanical mixture, 471

tobacco. 471

dis8tria, 331, 411

Ditropinotus aureoviridis, 370

Doane, R. W., vi, 171, 302, 319, 338, 348,

369, 405

Dock beetle, green, 274

Dog, California orange, 454

Dolerus cookei, 357

Doleridte, 357

Dortheaia eitri, 126

Dosage, fumigation, 491

schedules, 488

Doten, S. B„ 119

Dragon-flies, 24, 497

Drill fumigating tents, 483. 4X4

Drone fly, 324

Drosophila ampelophila, 343

a pica la. 343

busckii, 343

melanogaster, 343

repleta, 343

DrosophiHdce, 343

Drummond, Bruce, 124

il II hi lis, 110

Duck fumigating tents. 483. 484

Dung, 240

beetles, 240

horse, 465

Dust. 357

arsenical, 420

blowers, 473, 478

sprays, 472

application, 478

D.v.i r. Harrison G., vii, 394, 399, 430

Earwigs, 24, 30

Ear-worm, corn, 396

Eastern June beetle, 244, 245

striped cucumber beetle, 273

Eccoptogaster rugulosus, 309. 314

echinocacti cacti, 167

Belworm, potato. 493

Egg parasite, katydid, 373

eglanterina, 388

Ehrhorn, E. M., 117, 149, 338

ehrhorni, 113

Ehrhorn's Cerococcns, 113

Eichochaitophorus populifolii, 230

Elachistidw, 450

ElateridcB, 232, 233, 290

Eleodes, destructive, 290

Eleodes omissa borealis, 290

Elm scale, brown, 144

European. 119

Elongated leaf-beetle, small. 279

Embioptera, 24

Em {Km ro.srr, 62

Empoasoa mali, 62

Empusa, 323

fir.t/lJi, 42

Emulsions, 53, 57, 64, 67, 71, 83, 122, 142.

155. 163. 169. 170, 171. 184, 191, 196,

204, 205, 207, 209, 212, 281, 357, 439,

469

carbolic acid, 75, 122, 124. 128, 136.

140. 170, 338, 341. 470

crude oil, 41. 57, 75, 120, 122, 155.

161, 166, 167, 16S, 173. 184, 190,

191, 392. 409. 424. 471

distillate, 83, 140, 146, 154, 157, 170,

184, 470

and tobacco, 471

kerosene. 63. 122, 136, 140, 157. 161,

166. 167. 168, 170, 190, 268, 469

Cook, 469

Riley-Hubbard, 469

Encyrtidce, 370. 371, 372, 373

Encyrtua dubius, 110

i usifcr, 178

fiavus, 373

Engravers, wood, 295

enigma, 47

cnsifcr, 178

Entomological News, v

Entomological Society of America, An-
nals, v

entomotowicon, 203

Ephemerida, 24

Epicauta maculata, 292

Epidiaspia piricola, 172, 222, 471

Sir host index iii the front for all references to plants.
Figures in heavy black type refer to articles or notes.
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Epitrix cucumeris, 260, 262, 264, 279,

282, 283, 285, 286

pa renin, 262

subcrinita, 263

Epilachna corrupta, 219

Epitrimerus pyri, 11

Epochra canadensis, 341

equestris, 325

diva: 207. 208

Erinose, 10

Eriocampoides limacina, 356

Eriococcus adenostomce, 121

arancariir, 120

i/Hcrcus, 121

Eriophyes oleivorus, 4

/>///•/, 6

tristriatns, 9

e linens, 9

n7w, 10

Eriophyidce, 4. 6, 9. 10. 11

Eriosoma lanigera, 70. 71. 78, 224

i'ristnlis t< na.r. 324

errans, 224, 247

Essig, Fred, 115, 155

S. II., vii, 132. 152. 168, 176, 185,

298. 299. 300. 320. 321, 419

essigii, 114, 115

Essigella californica, 81

Essig's Kermes, 115

Etiella zinck.enella, 433

Eucalym natus perforates, 139

tessellatus, 139

sirainsonw, 139

suitessellatus, 139

Eulophidw, 375, 376, 377. 378

euonymi, 156, 157

Euonymus scale, 157

Eupagoderes mortivallis, 296

Eupelmvs mirabilis, 35, 373

Euplexoptera, 24, 30

European elm scale, 119. 222

Fiorinia, 171

fruit Lecanium, 113, 135. 146,

471

fruit-tree scale, 178

grain louse, 86

peach scale, 149, 222

pear scale, 172, 222, 471

Eurymetopon tricolor, 291

cylindricum, 291

eurymi, 460

Enri/inns eurytheme, 458

philodice, 458

eurytheme, 458

Eurytomidw, 325, 368

Entrtti.r tenella, 64

281,

228.

See host index in the front for all

Figures in heavy black type refer'

Euthrips citri, 54

pyri, 56

triiici. 50

Euvanessa antiopa, 460

Euxesta notata, 340

Euxoa agrestis, 398

atmn a tis. 398

exigua, 399

exitiosa, 420

Exochomus californicus, 221

latiiisriihis, 123

ma ri/inininnis, 123

Exorista vulgaris, 458

Eyed ladybird beetle, 226

Fall cankerworm, 415

web-worm, 390. 391

spotless. 390

Fall, II. C. vii. 23S. 239. 241. 242. 244.

246, 251, 253. 254. 266, 276, 282, 291,

300. 302

False chinch bug, 207. 208

minute. 207

soft brown scale. 140

wireworms, 290

fasciatus, 51, 206

Fats, 380

femorata, 235

femur-rubrum, 46

Fern plant louse, black. 101

finis. 181

Figitidw, 362

filiforwis. 190

fi ml) rial a. 249

Fink. I>. E., 347

Fiorinia fiorinia;, 171

fiorinim, 171

Fish oil, 472

soap, 469, 470

fitchii, 86

5-signata, 220

Flat-headed apple-tree borer, 234. 235.

253

fiaviconche, 460

flavimaculata, 399

flavimedia, 378

flarii! ntris, 184

fiavomarginata, 33

//</r».v. 136, 144. 154, 362, 370. 373

Fiea-l tie, alder, 264

banded, Pacific, 284

cabbage, Western, 281

hop. 280

potato, 260. 26J. 264, 279, 281, 2S2.

283, 285,

western, 263

steel-blue grapevine, 266.

strawberry, 266

plants.

to articles or notes.

376.
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Flea-beetle—continued.

striped, pale, 285

turnip, 282

western, 282, 283

tobacco, 262

western, 260

Flea-beetles, 255, 475

Fleas, 24, 361

Flesh flies, 41

Flies, 24, 41, 318, 500. 501

bombylid, 41

chalcid, 417

flesh, 41

flower, 322

fruit, 340

gall, 351

honey, 322

robber, 42

sweat, 322

syrphid, 72, 78, 85, 87. 91. 92, 99,

104, 322

tacbina, 41. 203, 329, 393, 394, 395,

397, 401. 410, 417, 442, 455, 458.

460

white, 24, 59, 194. 196, 197, 380

Flint. C. L., 295, 296

Flooding, 73, 426

Florida red scale, 181

wax scale. 138

floridcnsis, 137. 138

Flour paste, 14, 15, 53, 468, 469, 477 .

and lime-sulphur, 468

Flower bugs, 211

flies, 322

thrips, 50

Fluted scale, 108, 224, 225. 348, 349

Fly, bulb-, narcissus. 325

cactus-fruit gall-, 319

cantaloupe. 340

cattelya. 325

crane, alfalfa, 318

currant, fruit, 340, 341

drone, 324

fruit, cherry, 340

currant, 340, 341

gooseberry, 340, 341

Mediterranean, 340, 344

olive, 340

gall, wistaria stem, 347

gooseberry fruit, 340, 341

Hessian, 321

pomace, 343

spotted root, 340

syrphid, American, 78, 87, 91, 104,

327

large, 78, 104. 327

oblique, 78, 323

Fly—continued.

tachina, 271, 319. 330

robust, 330

spiny, 330

wistaria stem gall-, 347

Foot spray pump, 477

Forbes, R. H., 124, 192

forceps, 22

Forest tent-caterpillar, 331, 411

Foreword, iii

ForficuUdw, 30

Formalin, 504—see Formaldehyde
Formaldehyde. 495, 504

Formicid(B, 379

Foster, S. W.. 357, 359

'f-pustulata, 396

fragiKs, 411, 414

Frankliniella tritici, 50

fnit ria, 341

Friend nozzle, 478

Froggatt, W. W„ 185

Frontina archippivora, 460

armigera, 397

Frosted scale, 149, 373. 376

Fruit flies, 340

fly, cherry, 340

currant, 340, 341

gooseberry, 340, 341

Mediterranean, 340. 344

olive, 340

gall-fly, cactus-, 319

Lecanium, European, 113. 135, 146,

372. 376, 471

sawfly. cherry, 357

Fruit-tree bark-beetle. 309. 314

leaf-roller, iv. 438

leaf Syneta, 283

Pulvinaria, 134

scale, European, 178

sericas, 249

weevil, black, 301

Fulgoridw, 59

fulleri, 297

Fuller's rose beetle. 297, 299, 300

Fumigating, vii, 481

acid—see sulphuric acid,

clamps, 489

containers, 487
generators, 488

graduates, 487

chemical wagon, 486

chemicals. 490

dosage, 491

schedules. 488

exposure, 492

gloves, 489

ma chine, 486

methods of procedure, 491

See host index in the front for all references to plants.
Figures in heavy black type refer to articles or notes.
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Fumigating—continued.

scales, 489

temperature, 492

tents, 482

dipping, 484

marking, 485

materials, 483

measuring. 488

number. 485

shape. 482

size, 483

thermometer, 489

time, 492

tubing. 489

water tank. 487

Fumigation, carbon bisulfid, 71, 72, 287.

288. 290. 298, 307. 318, 338, 435. 449

hydrocyanic acid gas. 3, 108, 129,

142. 154, 157. 166. 169, 184, 186, 193,

194, 196, 288, 290, 307, 435, 448,

475. 481

fit ml, ris. 251. 368

funeralis, 432

Fungicide, 475

Fungous diseases, 261

of insects. 72, 370

Fungus. 323

furdfera, 35

furfura, 158, 172

fusca, 146, 151. 152, 244, 372

fuscicsps, 334

fwcilahris, 89. 269

fiiscip, iinis, 176. 180, 190

Gall flies, 351

fly, eactus-fruit. 319

wistaria stem, 347

Gall-like Kermes, 116

Galleria mellonella, 434

gaUiformis, 115. 116, 117

tin in ma, 394

Garden, Win.. 119

(Jas. fumigation—see same

lime, 338

Gastroidea cwsia, 274

cganea, 274

gast roidete, 275

gastrophysw, 275

Gelechia cerealella, 499

operculella, 446

Gelechudae, 443, 446. 449

Generators, fumigating acid. 488

Geometridw, 394, 415, 416, 417

11 ih bos us, 245

Gibson. A., 267

Gill. T. B.. 438

Gillette, C. P., vi, 73, 75, 77, 84, 92, 99,

341

Gillettea cowem, 73

Girdler, oak-twig, 234. 253
Glass insect mounts, 503

vials, 502

globuliferum, 370

glomeratus, 458

Gloomy scale, 186

gloverii, 188

Glover's scale. 188

<4Iue. beetle, 501

Glycerine. 503

jelly. 503

Glyphodes hyalinata, 430

Glyptina cerina, 263. 264

Glyptoscelis longior, 275

Golden chalcid, 375

mealy bus-. 125

tortoise-beet l,.. 257, 258

(Ionia porca, 401

Gooseberry borer, black. 253

fruit-fly, 340, 341

Gordins, 42

Gossard, II. A.. 311

Gossyparia spuria, 119

iilmi, 119, 222

gossypii, 89, 224, 231, 327, 32S. 366

Government formula for pear thrips, 57

gracilis, 180, 190, 301

Graduates, fumigating acid, 487

water, 487

Graf. J. E., 53, 232, 233

Grain moth, Angoumois, 449

thrips, 50

grallator, 236

granatin, 305

Granary weevil. 305. 307, 308, 150

weevils, 295
'

grande, 369

Grape leaf-folder. 432

leaf-hopper, 64. 66

phylloxera, 72

root-worm. California. 255. 266

Grapevine flea-beetle, steel-blue, 266

Iloplia. 241

(irass scale, curd. 165

stem sawfly, western. 351

Grasshopper, devastating, 44

differential, 45

large vagrant, 48

lesser migratory, 43

long-legged, 33

machine, 41

pale-winged, 46

pellucid. :::). 42

red-legged, 46

two-striped, 43

valley, 47

yellow-winged, 42

See host index in the front for all references to plants.
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99

111

Grasshoppers, 24, 30. 32. 38. 392, 343,

463. 464, 465. 497

long-horned, 32

short-horned, 33, 38

Gray citrus scale. 133, 140, 492

leaf-beetle, 275

leaf-weevil, small, 300

ladybird beetle, small, 16, 228
Gray, Geo. P., vii, 464
Greases, 380

Greasewood Eriococeus, 121

Greasy cutworm, 393

Green apple aphis, 92, 327, 366

citrus plant louse. 103, 327, 328

dock beetle, 274
lacewing, 14. 16, 17, 25. 63, 66. 68,

72, 78, 85, 90, 92, 104, 129, 151,

184, 188, 357

peach aphis, 98
rose aphis, laxge

small. 98

Greenhouse Orthezia,

thrips, 53

white fly, 196, 197

Grinnell, Fordyee, Jr., vii

grossorum, 366

Ground beetle, darkling, 290

small. 291

murky, 216

beetles, predaceous, 42, 216, 290, 393

394

Grub, white. 240. 244, 245

GryllidcB, 30

grylli, 42

Oryllus bivittatus, 43
illicit, 252

<ium arabic, 501

guttulatus, 129, 223, 229

Gymnonychus californicus, 360

Gypsum, 203

Gyrolasia flavimedia, 378

Hadronotus anasce, 203

hwmorrhoidalis, 53
Hair worms. 42

Hairy Phobetus, 246

Hall, II. V. M.. 334

Ilampson, Geo. F., vii

Haltica aim, 264

himarginata, 264
carinata, 266, 267

ignita, 266

Hand picking, 383, 388, 407, 441, 455
spray pump, 477, 478

Harlequin cabbage bug, 200
Harney, Geo. W., f,2

Harpalus caliginosus, 216

Harrowing, 417

Hartigia cressoni, 353

Harvest flies, 59

Harvey, F. L., 341

Hassler, .1. E., 8, 243

Hawk moths, 382

Heating, 307

hcderw, 94, 176, 226

Heinrich, Carl, 450

Heliophila unipuncta, 395

Heliothis armiger, 396

lliliothrips fasciatus, 51

lnt inorrlioidalis, 53

Hellebore, 213, 457, 474

Hemerobiidas, 25, 26

Hemerobius pacificus, 16

Wernerocampa vetusta, 330, 331, 408, 410,

411

Hemichionaspis aspidistra?, 170, 172

Hemiglyptus basalis, 260

Hemiptera, 24, 59

hemisphcerica, 151, 229

liriiiispJiirriviiin, 151

Hemispherical scale, 133, 151, 229, 373,

374

Hsmiteles laticinctus 396

Hens, setting, 380

hesperidum, 108, 133, 143, 362, 370, 373,

376

hespt tiis, 18

Hessian fly, 321

Heterodera radicicola, 493

Heteroptera, vi, 59, 199, 501

Hexapoda, 1, 24

Hiett, Maude, vii

Hilling potatoes, 448

Hippodamia ambigua, 184, 220, 223

convergens, S9, 90, 104, 184, 220, 223.

226, 269

5-signata, 220

lecontei, 220

/lister sexstria-tus, 394

Histerid beetle, 394

histrionica, 200

Holaspis, 338

Homaloptera, 24, 59

Honey, 435

bee, 435

bees, 210, 379

comb, 435

flies. 322

Hood, J. D., vi

Hoofs, 240

Hop aphis, 102

flea-beetle. 280

See host index in the front for all references to plants.
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Hoplia callipyge, 241. 242. 243 244
diapar, 241. 242
pubcollis, 241, 243
sackenti, 241, 244

Hoplia, beautiful. 242
grapevine, 241. 242, 243, 244
pubescent. 243

Sac-ken's, 244
Hoplocampa californica, 357

cookei, 357

Hopper-dozer, 40, 41, 63, 281, 293
Horn. (i. H., 266

horn ii, 123

Horntail, raspberry, 353
Horntails, 24, 351

Hose, spray. 479
House centipede. 22
Houser, J. S., 370

Housefly, 23

Howard, L. (.')., 2, 333, 450
Hoyt, A. S., 185, 192, 292, 349
humeralis, 295
limn His. 379

humuli, 102

Hunter, J. S., 39, 47

S, J., 39, 465

W. D„ 123, 320

Hutching, Dorris, 419

Hyadaphis caprew, 99
pastinacce, 99

hyalinata, 430

Hyalopterus arundinis, 84, 328
Hydrocyanic acid gas, 3, 108, 129, 142,

154. 157, 166. 169. 184. 186, 193, 194,

196. 288. 290, 307. 435. 436. 448, 482
Hydrometer, Baume, 467, 468

cylinder, 467

specific gravity, 467. 468
Hydroxide, potassium, 504

sodium, 504

Hymenoptera, vii, 24. 351

parasitic, 361, 501

Hymenopterous parasites, 361-378, 393.

395, 396, 401. 405, 408. 410, 438. 145.

457. 460, 462

ffyperaspis, 159

cruenta, 123

lateralis, 129

inarms. 130. 221

signata, 136

spiculinota, 221

trifiircata, 123

undulata, 221

Hyperteles Iwidus, 445

Hyphantria ounea, 390, 391

textor, 390

Hyslop, J. A., 338, 394, 395

Icerya purchasi, 108. 224. 21-5, 349
crairii, 108

maskelli, 108
icerya, 26. no. 348

fchneumonid parasites, 417

Tchneumonidw, 363, 393

Ichneumonoidea, 361

Idiopterus nephrelepidis, 101

i<i nil n. 266

vmmaculata, 20

immaculatus, 184, 371

Imported cabbage worm. 455
curranj borer, 427

Infernal blister beetle, 293

in in scuta. 33

i 11 f 11 sea tils. 232

iiiiiiiiiiiraliilis. 135

inornata, 300

Insect boxes, 502
cases, 502

collections, 496
killing bottles. 49!!. 498

nets, 496, 497

pins, 500. 501

plaques. 503

points. 501

preserving larva'. 504
traps. 497

vials. 502

fnsccta. l, 24

Insectary, State. 229. 355. 364. 45S
Insecticides—see Sprays

Insects. 1. 24

biting, 465

fringed-winged, 50

half-winged, 59

lace- or nerved-winged, 25

membranous-winged, 351

mounting, 499

mediums, 503, 504
pinning. 500. 501

scale. 59, 107. 219

scale-winged. 382

sending by mail. 504

sheath-winged, 216
spittle. 59

straight-winged, 30

sucking. 465

two-winged, 318

iiisiiliiisiis. 209

Insidious plant-bug,

insignicola, 154

insignis, 111

iiis/n rata, 293

Ipidw, 295. 312, 313, 33 l

See Post index in the front for all references to plants.
Figures in heavy black type refer to articles or notes.
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Irbisia brachyccrus, 213. 214, 215

pacificiis, 215

sericans, 213

Tridomyrmex humilis, 379

Iris white fly, 196, 378

Iron sulpha to, 14

sulphide, 469

irregularis, 37, 139

Irrigation, 460

fschniispis filiform is. 190

longirostris, 190

/soilrow us iceryce, 26

Isoptera, 24, 28

Isosoma grande, 369

orchidear ii in, 325

frrWict, 369

Italian bees, 436

pear scale, 172, 222

Ivy scale, 176

Jackson, A. D.. 440, 441

Japanese wax scale, 136

Jar for ant poison, 380, 381

Jarring, 409

fassiilir, vi, 59, 62

Jerusalem cricket, 37

Johannsen, O. A., 261, 341

Johnson, C. W., 343

johnsoni, 201

Joint-worm, wheat. 361, 362, 369

Jones, Paul E., vi, 57, 172, 173

Jordan, K., 385

Journal Economic Entomology, v

Entomology and Zoology, Pomona
College, v

juglandicola, 82

juglans-regice, 177. 377

lulus, rtiiiilcoi-iiirtiis, 19

IlisjimiS, 18

lit mis, 19

ririjatus, 19

Jumbo spray nozzle, 478

Jumping plant lice, 24. 59, 66, 501

June beetle, eastern, 244, 245

beetles, 240. 246

Juniper scale, 166

juniperi, 80

Kainit, 338

Katydid, angular-winged, 34, 35, 36, 373

California. 34, 35

egg parasite, 373

Mexican, 34, 36

Katydids, 24, 30, 32

Kellogg, V. L., 404

Kermis nuslini, 117

branigani, 114

cockerelU, 115

rssii/ii, 114, 115. 117

ga Hi form-is,. 115, 116, 117

h i tin is—continued.

nigropunctatus, 115. 117

occidentalis, 115, 117

sassoeri, 118

shastensis, 118

Kerosene, 203, 338, 469. 470

emulsion, 41, 63, 122, 136. 140, 155,

157, 161, 166, 167, 168, 170, 190,

268, 469

Cook, 469

Riley-Hubbard. 469

Killing bottle, insect, 496, 498
insects, 498

King. Geo. B., 117. 144

kirkadlyi, 101

Kissing bugs, 210

Knab, Frederick, 348

Knapsack spray pump, 477

Knight, H. H.. 316

Knowlton, K. S.. 241

Koebele, Albert, 222, 224, 225, 226. 227,

229, 352, 434

kirbelri, 110, 224. 225. 349

Koebele's ladybird beetle, 110, 224, 225.

349

Labena apicalis, 236

Lacewing, 24, 25

brown. 16, 26, 90, 129. 184. 188

green, 14, 17, 25, 63, 66, 68. 72. 78.

85, 92, 104, 151, 184, 188, 357

Lachniella tujafilma, 505

Lachnostern, California, 244, 245, 247,

249

LacJmosterna errans, 244. 247

fiisni, 244, 245

Lachnus oalifornicus, 81

juglandicola, 82

juniperi, 80

tujafilinus, 80, 505

Ladybird beetle, 14, 16. 17. 66. 68. 72. 78,

85, 89, 90, 91, 104, 108, 110, 120, 123,

129, 136. 151, 152, 154, 158, 161, 177,

179, 180, 181, 184, 185. 192, 216, 219,

223, 224, 225. 226. 227. 228. 229. 230,

231, 349

ashy-gray, 16, 83, 154. 192. 226

black, 129, 136, 152, 154, 229

minute, 14, 16, 17, 231

California red. 220

common black-spotted red, 89, 90,

104, 184, 220, 223, 226, 269

eyed, 226

Kcebele's, 110, 224, 225, 349

Leconte's, 220

minute black. 14, 16, 17, 231

signet, 220

small brown. 90, 95, 129, 230

gray. 16, 228

See host index in the front for all references to plants.
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Ladybird Beetle—continued.

steel-blue, 154. 181, 184. 185
226

striped, 227

two-stabbed, 129, 158, 160. 161.

180, 184, 222
Latwtilia coccidivora, 123
Iwvis, 2

lanigera, 78. 224

Lantern flies, 24, 59, 501

Laphygma exigua, 399

flavimaculata, 399
lapponica, 219

Large Raphidia, 27
rose aphis, 105

syrphid fly, 78, 104, 327
vagrant grasshopper, 48

Larid, 286

pi'soi<u in, 287

nifimana, 289
Lariidir, 286
Larvae, preserving:, 504
Lasiophthiriis pyrastri, 327
lateralis, 129

laticinctus, 396

laticoUis, 251

latiusculus, 123

Laurel borer, California. 251
psyllid. 68

scale, 174
hi n n folia hi, 34, 36, 373
Lawns, 245

Lead, insect attacking, 239

arsenate—see same
Leaf beetle, gray, 275

red and yellow. 269
small elongated, 279
sugar-beet, 278

two-striped, 277

western beet, 277
beetles, 255

bugs, 211

chafers, 240

Syneta, fruit-tree, 283

weevil, apricot, 299

small gray, 300
Leaf-folder, grape, 432
Leaf-hopper, apple. 62

beet, 64

grape, 64, 66

rose, 62

Leaf-hoppers, 24, 59, 62. 501

Leaf-miner, beet. 331

chrysanthemum, 346. 349
parsnip. 341

wild, 349

serpentine, 345

spinach, 331

Leaf-miners, 331

Leaf-roller, fruit-tree, iv. 438
oblique-banded, 440

i canii, 136. 144, 152, 376
179. Leeanium, 373

armeniacum, 146

canadense, 144
canjir canadense, 144
oerasorum, 145, 471
corni, 113, 135, 144, 146. 372 376

471

hemisphcericum, 151

insignicola, 154

magnoliarum, 149

persicw, 149, 377

pruino8um, 144, 149. 373. 376
quen ilrotii.s, 150, 151

tessellatum, 139

Leeanium, European fruit. 113, 135. 144,

146, 372, 376, 471

parasite of, 376
lecontei, 220

Leconte's ladybird beetle, 220

Lema nigrovittata, 276
trilineata, 276

lemur, 129, 324

Lemur syrphid, 129, 324
Leonardi, G., 191

Lepidoptefa, vii, 24, 318. 382. 501

Lepidosaphes beckU, 10S. 157, 186. Inn.

222, 226, 227, 375. 377

gloverii, 188

a!mi, 188, 375

Leptocoris triviitatus, 204
Lesser migratory grasshopper. 43

shot-hole borer, 314

Lestophonus iceryw, 348

Leucania unipuncta, 395

Leucopis bella, 129

leucopterus, 208

Leucotemi€8 lucifugus, 28. 505
Lice, bird, 24

book, 24

jumping plant. 24. 59, 66

plant, 24, 26, 32. 59, 70. 194. 209.

219, 224, 226, 228. 231, 379, 380

Lichens, 471

ligata, 284

Light traps, 393

Ligyrua giibosus, 245

Lima beau pod-borer, 433

symphylid, 20

liiiiiieiilit, 356

Lime, 8, 390, (24. 464, 473. 174

air-slaked, 268, 431, 464

and sulphur, 473

gas, 338

See host index in the front .for all references to plants.
Figures in heavy black type refer to articles or notes.
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L'me—continued.

hydrated, 473. 474

quick, 476

stone, 466

unslaked. 475

Lime-sulphur, S, 14, 15. 1G. 53, 55, 120.

157, 170, 180, 184, 190, 424, 439, 445.

465. 469

commercial, 468

dormant spraying with, 468

Hour paste, 468

home-made, 466

summer spraying with, 468

Limnerium, 408

oxyhis, 396

Limonius californicus, 232

canus; 232

infuscatus, 232

Lindorus lopanthus, 129. 181, 184. 188,

225, 230

lineata, 383

lineatella, 443

Untneri, 159

Lintner's scale, 159

lAparidw, 408, 410

Liquid soap, 471

Liquids, 465

Liquor cresolis compositus, 124

lividus, 445

Lobsters, 1, 2

Locust, Rocky mountain, 43

mite, 42

Locust, 38, 59

locustarum, 42

Locustidw, 30, 32

Locustids, 30

Imwii, 123

London purple, 463

longior, 275

lonffirostris, 190

longispmus, 130, 223

Long-legged grasshopper, 33
Long-tailed mealy bug, 130, 223, 229

longulus, 140, 279

Longulus scale, 140

Looper, 394

alfalfa semi-, 394

omnivorous. 417

lopanthw, 225

lopanthus, 129, 181, 184. 188, 225. 230

Lovett, A. L., vi, 263, 301

lucifugus, 28. 505

lunulatus, 144, 184, 377

Luperodes bivittatus, 277

lurcus, 19

lutescens, 91

I >i.rat a in, 217

LycopJwtia margaritosa, 329, 393, 400

Lye, 471

I.HU'iiihr, 207

LygcBU8 reclwatus, 206

Iririttattts, 204

Lygus pratensis, 208, 211, 213, 214

Lysiphlebus abutilonaphidis, 105

testaceipes, 365

Lytta insperata, 293

stygica, 293

McPadden, <
'. E., 489. 41)1

Machiloidea, 24

tfacrosiphum albifrons, 102

citrifolii, 103, 327

destructor, 104, 327. 505

kirkaldyi, 101

pi8i, 104, 224, 323, 327, 505

rosce, 99, 105

rudbeckice, 106

maculalis, 432

maculata, 89, 269, 292

maculifrons, 323

inaciilircntris. 269, 357, 45S

MagdaUs amescens, 301, 302

gracilis) 301

Maggot, cabbage. 336. 338

melon, 340

Mexican orange, 340

radish, western, 335, 336

seed-corn, 334

Maggots, root, 331

magnolarum, 149

Mail, sending insects by, 504

Malacopoda, 1

Malacosotna, 331

urn erica na, 411

calif ornica, 411

covstricta, 411

disstria, 331, 411

fragilis, 411, 414

/ilit riii lis, 411

moK, 62, 92

malifolice, 95

Mallophaga, 28

mains, 159

Mantidce, 30

Mantids, 24, 30

Mantoidea, 24

Manzanita Serica, 249

margaritosa, 393, 400

Margined Scymnus, 17, 129, 184, 188, 225,

230

inariiiiiicaUis, 17, 129, 184, 188, 225, 230
iiiarc/inipcnnis, 123

Marlatt, C. L., 22

Marlatt scale, 123, 192, 360

in a rial ti, 123

See host index in the front for all references to plants.
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Mil nil <ira, 452

Marsh, H. <>.. 27 J. 390

Mash, bran, citric, 39. 393. 465

poison, 39, 393, 464

mu.skcUi. 108

Maskew, Frederick, 166. 170

Mayetiola destructor, 321

May-flies, 24

Mealy bog, 26, 108, 222, 223, 229, 230. 324

baker's, 126. 223

citrus, 26, 126, 223, 226, 229,

230. 372

parasite of, 371

destroyer. 129, 222

golden, 125

kentia, 132

long-tailed, 130, 223, 229

walnut, 126

white sage, 130

yerba-santa, 324

plum louse, 84, 328

wings, 59, 194

Measuring fumigating' tents, 488

Meats, fresh, 380

Mecoptera, 24

medicaginis, 90

Mediterranean fruit fly, 340, 344

Mcf/aloptera, 24

Megalopygidw, 355

Megilla maculata fuscilabris, 89, 269

vittigera, 227

melanoga8ter, 343

melanopleura, 33

tfelanoplw atlanis, 43

hi rittat ns, 43

devastator, 44

conspicuus, 44

differcntialis, 45

femiir-rubriim, 46

spretus, 43

uniformis, 46

Melittia amcena, 429

cucurbitcc, 429

pulchripes, 429

satyriniformis, 429

nulla, 331, 410, 412

meUoneUa, 434

Meloidw, 42, 292

Melon aphis, 89, 224, 231, 323, 327, 328,

366

parasite of, 365

maggot, 340

worm, 430

Membracidee, vi, 59, 61

Mcrisus destructor, 321. 322

Mermis, 42

\lcrodon eguestris, 325
iiicsxor, 363. 138

Me8ochorus scitvlus, 396

Metallic wood-borers, 233

Meteorus vulgaris, 401

Mexican katydid, 36

orange maggot. 340

wax scale, 136

mexicana, 36

Microcentrum laurifolium, 34, 36. 37::

Microtrri/s fin ins, 136, 14 4, 362. 373

Midges, 380

Mildew, grape, 11

inililuris, 396

milk. 476

Milkweed aphis, 91

beetle, blue, 259

hug, common, 206

spotted, 206

Milled sulphur, 8, 58. 474

Milliped. 1

common, 18

Miner, asparagus. 346

leaf-, beet 331

chrysanthemum, 346. 349

parsnip. 341

wild. 349

serpentine, 345

spinach, 331

peel, orange, 452

tobacco, 446

Miners, leaf-. 331

minimus, 396

mi nisi rn, 405

miniita, 33

Minute black ladybird beetle, 14, 16. 17.

231

false chinch bug, 207

Minutien-nadeln, 501

ininiitiim, 357. 460

in in nt us, 207

mirabilis, 35, 373

Miscible oil, 53, 57, 71, 7:.. 120. 1 hi, 154,

155, 166, 169, 171, 184, 191, 439. 441.

469

Mitchell. .1. !>.. 123. 320

Nellie, vii

Mistry. Jr., spray nozzle, ITS

Mite. 1. 4. N. 26. 209, 22S. 370. 417. 145,

465

almond. 13

blister. 4

peal' leaf. 6. 12

walnut, 9

brown. 13

clover, 13

See host index in the front for all references to plants.
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Mite— < Continued.

locust, 42

rust, orange, 4
pear-leaf, 11

silver, 4

six-spotted, 16

two-spotted, 14, 16, 231, 469, 473

mixta, 249

moerens, 130, 221

Molasses. 39. 393. 409, 464, 465, 476

Monellia, 83

californica, 83

caryte, 83

caryella, 82. 83

monophlebi, 348

Moiiuplilchiiia; 108

Moito.iiu c'onsputa, 277

liin/cticoltis, 278

.Monterey pine aphis, 81

Monthly Bulletin, v

inoiitniiizicri, 129. 222, 223

Morrill, A. W., 481, 482, 485

Morrill System of fumigating, 482
Morris. Earl, 149, 424

mortwallis, 296

Moss. 471

Moth. Angoumois grain, 449

bee, 434

brown day, 388

California oak. 403

eodlin-, 27, 364. 436

cypress, 453

grain, Angoumois, 449
oak. California, 403

potato tuber, 446

strawberry crown, 425

tuber, potato, 446

tussock, 330, 331, 412

antique, 410

California, 330 331. 408

rusty, 410

Virginian tiger, 390

Moths, 24, 330, 382, 499, 500, 501, 502

hawk, 382

sphinx, 382

Mottled cottonwood plant louse, 81

Moulton, Dudley, 424

Mounting insects, 499

Mourning cloak butterfly, 460

Hyperaspis, 130, 221

Muck beetle. 245

mucorea, 303

munda, 123

Murgantia histrionica, 200

nvurgantice, 201

Murky ground beetle, 216

[lusca pyrastri, 327

Myochrovs longulus, 279

Myrmeleonidw, 25

Myrolialan plum, 424

rhytilaspidis, 5. 14, 51, 180, 190, 231, 375,

473

Mytilaspis longirosfHs, 190

MyzocalUs arundicolens, 84

Myzus achyrantcs, 98

cerasi, 96, 380

persiow, 98

rosarinn, 98

nanus, 17

Naphtha, flaked, 502

soap, 311

Naphthol, 474

Napomyza chrysanthemi, 349

Narcissus bulb-fly, 325

Nautical borer, 254

nautiolts, 254

nebulosus, 81, 129. 184, 230

Ncctarophora pisi, 104

Nematidce, 360

Nematode, common, 493

Nematus, 360

nephrelepidis, 101

iiriii, 91

nervatum, 99

Netting, 343, 426

Nets, insect. 496, 497

Net-winged cicada. 60

Wills. J. IX, 15

Neuroptera, vi, 24, 25

Neutral lead arsenate, 241, 259, 263, 266,

271, 275, 277, 280, 284, 292, 293, 299,

357, 361, 390, 417, 431, 463

Newcomer, E. J., 319

Newell, Wilmon, 379

Nicotine, 472—see Tobacco
nigripcs, 257

nigropunctatus, 115, 117

nigrovittata, 276

Nitrate of soda, 338

Nitric acid, 490

niveus, 32

Noctua armiger, 396

margaritosa, 400

saiicia, 400

unipuncta, 395

Xoctuidw, vii, 391-402

Norton, D. F., 276

notata, 340

Notodontidw, 405, 406

Notolophus antiqua, 410

nova, 410

Xorins cardinalis, 108, 224, 349

kcelelei, 110. 224. 225, 349

See host index in the front for all references to plants.
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Nozzle, 405. 478

angle, 479

Bordeaux, 479

cyclone, 478

Friend, 478

Jumbo, 478

Mistry, Jr., 478

straight, 479

Whirlpool, 478

woodland, 155, 405

nubifera, 195

Nursery stock, 31

Ni/niphalidce, 460, 461

Nysiits angustatns, 207

minutus, 207

erica, 207, 208

minutus, 207

Oak Cerococcus, 113

Eriococcus, 121

Lecanium, 150, 151

moth, California, 403

pit-making scale, 113

scale, 163

tannin, 484

twig-girdler, 234, 253

Oat aphis, 86, 323, 32S

obliqua, 78, 323

Oblique syrphid fly, 78, 323

Oblique-banded leaf-roller, 440

oblita, 27

obscura, 255

Obscure 12-spotted cucumber beetle, 273

obscurus, 255, 266

obsoleta, 396

obtectus, 286

occidentalis, 16, 115, 117, 178, 184, 351, 378

ochracea, 284

oculata, 226

Odovata, 24

CEcanthus californicus, 31

niveus, 32

CEdalconotus enigma, 47

CEdemasia concinna, 406

O'Gara, P. J., 359

O'Kanc, W. C, vi, 311, 470

Oil, 242, 256, 317

castor, 476

cedar, 504

clove, 504

crude, 471, 476

emulsion, 41, 57, 75, 120, 142,

155, 166, 167, 168, 169, 173,

184, 190, 191, 392, 409, 424,

471

emulsions, 41. 53, 57, 63, 64, 67, 71,

75, 83, 120, 122, 124, 128, 138, 140,

142, 146, 154, 155, 156, 163, 166,

Oil—continued.

Emulsions- conl inued.

167, 168, 169, 170, 171, 184, 190,

191, 204, 205, 209, 212, 338, 439,

469-471

distillate, 293, 471

mechanical mixture, 471

fish, 472

kerosene, 41, 63, 136, 140, 155, 16G.

167, 168, 170, 190

miscible, 53, 71, 75, 120, 146. 154, 165,

166, 169, 184, 191, 439, 441. 469

soap, fish, 469, 470

whale, 412, 424, 470, 471. 472

Oiled paper bands, 476

olece, 152, 153. 226, 227, 229, 370. 374. 471

Oleander aphis, 91

scale, 176

oleivorus, 4

Olethreutida, 436

Oligota oviformis, 16

Olive fruit fly, 340

Olla abdominalis, 16, S3, 154, 192, 226

oculata, 226

plagiata, 226

omissa, 290

Omnivorous looper, 417

Oncopeltus fasciatus, 206

Ong, E. R„ 20, 21

Onion thrips, 56

Ooencyrtus anasce, 203

Johnson i, 201

opaca, 218, 219

opacus, 110

opalescens, 422

operculella, 446

Ophelosia crawfordi, 110

op u at ice, 319

Orange Chionaspis, 156

dog, California, 454

maggot, Mexican, 340

peel miner, 452

Tortrix, 441

orbiculus, 223

orbitalis, 323

Orchard brand lime-sulphur, 468

orchidearum, 325

Orcus chalybeus, 154, 181, IN I. L85, Ins.

226

Orgijia nova. 410

orgyice, 410

Ortalidw, 340

Orthczia artemisice, 111

insigni8, 111

Ortht mnw, 108, 111

Ortho brand lime-sulphur,

ortholobis, 159

See host index in the front for all references to plants.

Figures in heavy black type refer to articles or notes.
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Orthoptera, vi. 24, 30

orygce, 307

ostreoeformis, 178

OtiorhyncMdcB, 294. 295. 296, 297. 299,

300

ovata, 460

oviform is, 16

ovipeioiis, 295

oxylus, 396

Oxymorpha lividus, 445

Oyster-shell scale, 188, 222, 375

parasite of, 375

Pacific banded flea-beetle, 284

plant-bug, 215

pacificus, 16, 215

Paddock, F. B., 434, 436

Paine, J. H., 341

Paleacrita vernata, 415, 416

Pale-striped flea-beetle, 285

Pale-winged grasshopper, 46

pallvpes, 458

Palm scale, 139

date, 124, 191

Pantomorus fulleri, 297

Paper bands, oiled, 476

Papilio antiopa, 460

californica, 454

cardui, 461

rapw, 455

zelicayn, 454

zolicaon, 454

Papilionidce, 454

Paradejeania riitilioides, 330

Parancemia vittigera, 227

Paraptochus sellatus, 299

Parasita, 59

Parasite, 393, 394, 395, 396, 401, 405, 408,

410, 417, 436, 438, 445, 457, 460, 462

black citrus plant louse, 362

scale, 373

citrus mealy bug, 371

codlin-moth, 363

dipterous of cottony cushion scale.

348

European fruit Lecanium, 372

katydid egg, 373

Lecanium, 376

melon aphis, 365

oyster-shell scale, 375

purple scale, 361, 375

red scale, 377

soft brown scale, 373

yellow scale, 378

white fly, 378

Parasitic hymenoptera, 361

Paris green, 3, 19, 39, 261, 275, 390, 393,

431, 469, 463, 464, 465, 472, 474, 475

Parker, J. P., 71

W. P., 280, 281, 289

Parks, T. H., 345, 346

Parlatoria, black, 193. 505

Parlatoria blanchardi, 191

blanchardii, 191

pen/and ii, 192, 193

camellia}, 192, 193

protvus, 193

:i:iphus, 193, 505

Parrott, P. J„ 32, 468

Parsley caterpillar, California, 454

celery and, 454

Parsnip leaf-miner, 341

wild, 349

plant louse, 99

parva, 442

parvula, 262

Paste, Bordeaux, 492

flour, 14, 15, 53, 468, 469, 477

pastinacw, 99

Pasturing, 460

Patch, Edith M., 79

Pea aphis, destructive, 103, 104. 224, 323.

327, 505

spraying, 478

weevil, 287, 290

weevils, 286

Pear psylla, 67

sawfly, California, 360

scale, European, 172, 222, 471

slug, 356, 360

thrips, vi, 56, 471

Pear-leaf blister-mite, 6, 12

caterpillar, 360

rust mite, 11

Peach aphis, black, 70, 78, 91, 97, 327, 328

green, 98

borer, California, 421, 422

tree, 420

scale, European, 149

West Indian, 170

white, 170

tree borer, 420

Pease, S. A., 115, 292, 452

Pediculoides ventricosus, 370. 445

Peel miner, orange, 452

Pegomyia fuscicrps. 334

planipalpis, 336

vicina, 331

Peletria robusta, 330

Pellucid grasshopper, 39, 42

pellucida, 42

Pemphigus betw, 75, 228

populicaitlis, 76

populimonilis, 77

populitransversus, 76

radicicola, 77

See host index in the front for all references to plants.
Figures in heavy black type refer to articles or notes.
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pennipes, 203

pentagona, 170

Pentatomidw, 199

perdita, 460

perforatus, 139

pergandii, 192

Peridroma saucia, 400

Perilitus gastrophysce, 275

Peripatus, 1

Peritymbia vitifoliw, 72

prrii iciosus, 173, 174, 179, 226, 227, 375,

376

Pernicious scale, 158, 172, 173, 174, 175,

176, 177, 178, 179, 186, 222, 226. 227,

230, 375, 376

persicw, 98, 149, 377

persicw-niger, 78, 91, 327, 328

Pezomachus minimus, 396

Phalcena antiqua, 410

concilia a, 406

hyalinata, 430

mellonella, 434

pomonella, 436

vernata, 416

I'hiineroptcni mexica mi, 36

Phasmidce, 30

Phasmoidea, 24

Philampeltts Hneata, 384

philodicc, 458

Phlegethontiits qiiinquemaculatiis, 385

sextus, 386

Phlaosinus crisiatus, 312

cupressi, 313

dentatus, 312

Phobetus, hairy, 246

Phobetus comatus, 246

Phcenicococcus marlatti, 123, 192

Pholus achemov, 384

Phorbia brassicw, 336

fusciceps, 334

planipalpis, 336

Phorid, 460

Phorocera claripennis, 460

parva, 442

saundersii, 329, 401

Phorodon humuli, 102

Phryganidia californica, 403

Phthorimwa operculella, 446

Phycis zinckeneUa, 433

Pliyllotreta pusilla, 281

ramosa, 282, 283

vittata, 282

Phylloxera vastatrix, 72

Phymata wolfii, 458

Physcus flaviventris, 184

varicornis, 159

Physohermes insignicola, 154

Phytomeira californica, 394
Phytomyza albiceps, 349

chrysanthemi, 349

Phytophaga destructor, 321

Phytoptus oleivorus, 4

/>//«', 6

l>i<'i)ivs, 14, 16, 17

pictus, 308

PieridfB, 455, 458

l'i< ri.s rapce, 455

Pierson, C. J., 419

Pimpla behrendsii, 405

conquisitor, 405

Pimplidea, 355

Pine aphis, Monterey, 81

tar, 409, 476

Pineapple scale, 165

Pine-leaf scale, 159, 160, 161, 163, 375

liiiiifoliir, 159, 160, 161, 163, 375

L'ins, insect. 500, 501

Pinning insects, 500, 501

Piper, C. V., 341

Pirate bugs, 210

piricola, 172, 2:22, 471

^/sv, 104, 224, 505

pisorurn, 287

Pit-making oak scale, 113

plagiaia, 226

plagiatus, 154

planipalpis, 336

Plant lice, 24, 26, 32, 59, 70, 194, 209,

219, 224, 226, 228, 231, 379, 380, 472,

474—also see aphis.

jumping, 24, 59, 66, 501

louse arborvitae 80—also see aphis

bamboo, 84

black citrus, 78, 323, 327, 328,

363, 366

parasite of, 362, 365

black fern, 101

green citrus, 103, 327, 328

mealy plum, 84, 328

mottled cottonwood, 81

parsnip, 99

solanum rout. 77

walnut, 82

wild, 83

Plant-bug, black, 213, 211, 215

lesser, 213

box-elder, 204

insidious, 209

Pacific, 215

red-shouldered, 199

tarnished, 208, 211. 213, 21 t

Plant-bugs, 211

Planting d>

See host index in the front for all references to plants.

Figures in heavy black type refer to articles or notes.



532 INDEX.

Plaques, 503

Platypedia arcolata, 60

Platyptera, 24, 28

Plccoptera, 24

Plowing, 392, 417, 430, 431

Plum, Myrobalan, 424

plant louse, mealy, 84, 328

Plusia califomica, 394

pluviaUs, 411

Pod-borer, lima bean, 433

Podisiis maculirctitris, 269, 357

Points, insect. 501

Poison, 380, 381, 393, 409, 437, 463

Argentine ant, 381

baits, 39, 40, 318, 393, 464. 465

bran masli. 39, 464

Poisoned bran. 39. 393, 464, 465

Polistcs pallipes, 45S

politus, 234

Polycaon confertus, 238

stoutii, 238

polygenes, 454

Polypeza, 338

Polyphylla crinita, 247

decemlineata, 247

Pomace fly, 343

pomctaria, 415

pomi, 92, 327, 366

pomonella, 436

Pontia protodicc, 455, 457

rapir, 455

Popenoe, C. H., 3

Poplar-stem gall-louse, 76

populicauUs, 76

populicola, 81

populifolii, 230

populimonilis, 77

populitransversus, 76

porca, 401

Porcellio hrris, 2

sphiicornis, 2

Potassium cyanide, 307, 448, 490, 491

hydroxide, 504

Potato eelworm, 493

flea-beetle, 260, 262, 264. 279, 281,

282, 283, 285, 286

western, 263

spraying, 478

stalk borer, 303

tuber motb, 446

Powder, insect, 474

buhach, 474

Dalmatian, 474

Persian, 474

Power spray pump, 477, 478

prcefica, 401

pmlrnxis, 4, 13, 16, 17, 211, 228, 231, 474

Pratt. F. C. 123, 320

Predaceous ground beetles, 40, 216. 290,

393. 394. 417

Preface, v

Pressure, spraying, 478

spray pumps. 478, 480

Prionus, California, 251

Prion us californious, 251

laticoUis, 251

Prizer, J. A.. 123, 492

Proctotrypoidea, 361

Prodenia prcefica, 401

Prospalta aurantii, 377

Prospaltclla, 159

aiirantii. 17S. 184, 377

proteus, 193

protodicr, 455, 457

Protoparcc quinquemaculcta, 385

sexta, 386

protract us, 210

Protura, 24

pruincUa, 443

pruinosum, 144, 149, 373. 376

priinifolkr, 84

Pruning, 313, 428, 454

Pruiius cerasifera, 424

psenes, 366

Pscudococcus, 229

adonidum, 130

aiirihinatiis, 125

bakeri, 126, 223

citri, 26, 126, 223. 226, 229, 230. 372

crawii, 126, 130

longispinus, 130, 223. 229

pseudonipce, 132

yerba-santce, 324

Pseudohazis eglanterina, 388

pseudohesperidum, 140

pscudonipir, 132

Psocids, 24, 28

Psylla pyri, 67

pyricola, 67

Psylla, pear. 67

Psyllid, laurel, 68

I'.si/llidir, 59. 66

Psi/lliodcs p ii net a lata, 280
Psyllolora tcedata, 16. 228
Pteromalidw, 373, 374

Pterqmalu8 eurymi, 460

puparum, 457

Pterotri® flavimedia, 378

Pubescent Hoplia. 243

pubicoliis, 241, 243

pulchripes, 429

Pulvinaria amygdali, 134

inmnncrabilis, 135

ritis, 135

See host index in the front for all references to plants.
Figures in heavy black type refer to articles or notes.
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Pump, spray, 477

bucket, 477

foot, 477

hand, 477, 478

knapsack, 477

power, 477, 478

pressure, 478, 4S0

puncticollis, 278

punctipennis, 236

pioivtiilaia, 280

puparwm, 457

purchasi, 108, 224, 225, 349

Purple apple aphis, 95

scale, 108, 157, 186, 188, 226, 227,

230, 375, 377, 491, 492

parasite of, 361

pusUla, 281, 345

PyralidfB, 430, 432, 433. 434

Pyreemis cardui, 461

pyrastri, 78, 104, 327

Pyrethrum, 207, 268. 474

pyri, 6, 11, 67, 95

pyricola, 67

Quaintance, A. L., vi, 196, 311, 421

quaintancci, 421

quadri-pustulata, 396

Q'uayle, H. J., 16, 65, 432, 442

quercitronis, 150, 151

quercus, 113, 121, 163

quinquemaculata, 385

quinquemaculatus, 385

radicicola, 77, 493

Radish maggot, western, 335, 336

Railroad worm, 340

ramosa, 219, 282, 283

Rapacious soldier-bug, 210, 277, 357

rapes, 455

rapax, 175

Raphidia oblita, 27

Raphidiidw, 25, 27

Rasahus biguttatus, 211

thoracicus,. 210

Raspberry horntail. 353

Rathburn, Miss, 2

reclivatus, 206

Red aphis, composite. 106

ant, small, 436

carabid. 216

ladybird beetle, California, 220

common black-spotted, 89, 90,

104, 184, 220. 223, 226

scale. 108. 157. 176. 181, *182. 184,

185, 226, 227, 230, 371, 375, 376,

377, 491, 492

parasite of. 377

Florida, 181

spider, 4, 13. 16, 17. 228. 231. It;:..

469, 474

citrus, 5, 14, 51, 231, 469, 473

Red and yellow leaf-beetle, 269
Red-humped caterpillar, 406
Red-legged grasshopper, 46
Red-shouldered plant-bug, 199

Red-tailed tachina fly, 396

Reduviidw, 184, 210

Repellents, 203, 213, 261, 341, 463, 475
repleta, 343

Resin wash, 136, 138, 157, 101, 196, 212.

281, 472

Review of Applied Entomology, v

Rex brand lime-sulphur, 468

Rhabdura, 24

Rhapidoidea, 24

Rhizobius lopanthw, 225

toowoombw, 225

ventralis, 129, 136, 152, 154, 229

Rhizococcvs quercus. 121

Rhogas termvnalis, 396

Kiley-Hubbard kerosene emulsion, 469
Rixford, G. P., 366

Rhopalosiphum caprew, 99

dianthi, 98

nervaium, 99

pastinacoB, 99. 100

persiccs, 98

viola, 101

Rhynehites bicolor, 316

RhyncMtidtB, 295. 316

Rhyncophora, 294

Rice weevil, 307

Ripersia smith ii. 132

Robber flies, 42

Robust tachina fly, 330

robusta, 330

Rocky mountain locust, 43

Roller, 392

Root fly, spotted, 340

insects, carbon bisulfid for, 481

maggots, 331

stock, 70, 80

worm, California grape, 255. 266

southern corn, 271

Rope band. 409, 476

sticky. 476

rosce, 62, 99, 105, 170, 375

rosaceana, 440

Rosalia funebris, 251

rosarum, 98, 99

Rose aphis, large, 99. 105

small green, 98

beetle. Fuller's, 297. 299

leaf-hopper. 62

scale, 170. 375

snout-beetle, 295, 316

slug's. 474

Rosin, 172. 476

soap. 475

rossi, 185. 227

See host index in the front for oil references to plants.

Figures in. heavy black type refer to articles or notes.
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56

Rosy apple aphis, 95

Rotation, crop, 449

Rothschild, W., 385

rudbeckiw, 106

rufimana, 289

rufimanus, 287, 289

rugulosus, 309, 314

rumicis, 94

Russell, II. M., 51, 53

russelli, 53

Rust mite, pear-leaf, 11

orange, 4
Rusty tussock moth. 410

ruffians, 425

rutilioides, 330

Sabulodes caberata, 417

sackenii, 241, 244

Sacken's Hoplia, 244

sacramenta, 450

Sacred bug, 210

Sage mealy bug, white 130

Saiseetia hemisphmrica, 133, 151, 229, 373,

374

Olew, 152. 153. 222, 226, 227. 229, 370,

374. 471

salicis-nigrce, 159. 163

Sal Bordeaux, 474

Salsoda, 381

Salt. 311, 424. 465, 476

Saluria ardiferella, 123

Sand cricket, 37

Sanders. J. G., 149, 350

Sanderson, E. I)., v, 45. 208, 272. 310.

311, 334, 395, 440, 441

sanguinea, 90

San Jose scale, 158. 172, 173, 174, 175.

176, 177, 178, 179, 1S6, 222, 226. 227.

230, 468

Sanninoidea exitiosa, 420

opalescens, 422

Sarcophaga, 41

sassceri, 118

Sasscer's Kermes, 118

8atyriniformis, 429

Saturniidce, 388

siiiicia, 400

Saunders, W.. vi, 341. 440

saundersii, 329, 401

SawHies, 351, 355

Sawfly, 24

cherry fruit, 357

irrass-stem, western, 351

pear, California, 360

X<l.r:sini, 314

Scab, apple, 438

pear, 438

Seal.'. 24, 26, 59, 107. 219, 229, 345, 361,

379. 380, 472, 502

aspidistra, 170, 172

barnacle, 137

black, 108, 133, 152, 153, 222, 226,

227, 229, 370, 374, 471, 491, 492

parasite of, 373

araucaria, 185, 227

brown elm, 144

soft, 108, 133, 143, 362, 370, 373,

376

parasite of, 373

buckeye, California, 173

cactus, 167

calico, 145

California buckeye, 173

cochineal. 122

pine-leaf, 174

chaff, 192. 193

cherry, 145. 471

cochineal, California, 122

cord grass, 165

cut ton wood. 159

cottony bamboo, 132

cushion. 108. 224, 225. 348. 349

dipterous parasite of, 348

maple, 133, 135

cyanophyllum, 176

date palm, 124, 191

eyonymus, 157

European elm, 119, 22

2

fruit-tree, 178

peach, 149

pear, 172, 222, 471

false soft brown, 140

Florida red, 181

wax, 138

fluted, 108

frosted, 149, 373, 376

gloomy, 186

Glover's. 188

mass, cord, 165

gray citrus, 133, 140, 492

greedy. 175

hemispherical, 133, 151, 229, 373, 374

irregular wax. 139

Italian pear, 172, 222

ivy, 176. 226

Japanese wax. 136

juniper, 166, 375

laurel, 174

Lintner's, 159

longulus, 140

Marlatt, 123, 192

Mexican wax. 136

Monterey pine, 154

See host index in the front for ail references to plants.
Figures in heavy black type refer to articles or notes.



INDEX. .->:r,

175,

226,

226, 227,

Scale—Continued,

oak. 163

Eriococcus, 121

pit-making, 113

oleander, 176

oyster-shell, 188, 222. 375

parasite of, 375

palm, 136

pernicious, 158, 172, 173, 174,

176, 177. 178, 179. 1SG. 222,

227, 230, 375, 376

pineapple, 165

pine-leaf, 159, 160, 161, 163, 375

California. 174

pit-making oak, 113

purple, 108, 157, 186, IS

230, 375, 377, 491, 492

parasite of, 361, 375

Putnam's, 173

red. 108. 157, 176, 181, 182.

185, 226, 227, 230, 371, 375,

377. 491, 492

parasite of, 377

rose, 170, 375

San Jose. 158. 172. 173. 174.

176. 177, 178, 179, 186, 222.

227, 230

scurfy, 158, 172

soft brown, 108. 133, 143, 362,

373. 376

parasite of, 373

false. 140

tessellated, 139

thread. 190

vine, 135

walnut. 177. 377

wax, 133

Florida, 138

irregular, 139

Japanese. 136

Mexican, 136

West Indian peach, 170

white peach, 170

willow, 159. 163

yellow, 108, 184. 226. 227, 376

378, 491, 492

parasite, 378

Scales, fumigating, 489

Scale-winged insects. 382

Scarabaeid, social. 240

white-lined, 247

Scarabwidrp, 240

Scavenger beetles. 240

Schedules, fumigating dosage, 488

schineri, 347

Schistocerca ahitacea, 48

carinata, 48

shoshone, 48

184,

376,

175,

226,

370.

See host index in the front for all

Figures in heavy black type refer

Schistocerca—continued.

vaga, 48

venusta, 48, 49

Schizoneura lanigera, 78
Schizura concinna, 406

Schmitt insect boxes, 502

Seirtothrips ciiri, 54
Scissors, 383

scitulus, 396

Scolopendrella califomica, 20

Scolothrips sexmaculatus, 16

Scolytidw, 295, 309

Scolytus rugulosu8, 309

Scott, W. G., 476

Scorpion, 1, 4

Scorpion-flies, 24, 25

screen. 426

wire, 291

scrutator. 217. 218

Scurfy scale, 158

scutellatus, 396

Scutellista cyanea, 152, 154, 374

Seutigera forceps. 22

Scutigerella califomica, 20

immaculata, 20

Scymnus, 192

bipunctatus, 129. 223

guttulatus, 129. 223. 229

hornii, 123

Icewii, 123

marginicollis, 17. 129. 184, 188, 225.

230

nanus. 17

nebulosus, 81, 129, 184, 230

sordidus. 90. 95, 129, 230

vaga ns. 231

Scymnus, cloudy. 81, 129. 184, 230

margined, 17. 129, 184, 188, 225, 230

Seed chalcis, clover. 361, 362. 368

Seed-corn maggot, 334

Selandria cerasi, 356

settatus, 299

sent ilirre. 217

Semi-looper, alfalfa. 394

SemiotelUis destructor, 322

Serica, manzanita, 249

Scrica alternata, 249

anihracina, 249

fimbria fa. 249

mixta, 249

Sericas. fruit-tree. 249

serica ns. 213

Serinetha trivittata, 204

Serpentine leaf-miner. 345

Srsia. 420

rtitilans, 425

tipuliformis, 427

. 420

references to plants,
to articles or notes.

377
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Seulberger, F., 350

sexmaculatus, 16

sexstriatus, 394

scxta, 386

sextus, 386

Sharpshooter, blue, 66

Sharpshooters, 62

shastensis, 118

Sheets, 269, 276, 303

Shellac, white, 501

Shield bugs, 199

Shields, sticky, 63, 275

Scudderia, 373

furcifera, 35

mexicana, 36

shoshone, 48

Shot-hole borer, 309, 314

lesser, 314

Sieve insect nets, 497

brass wire, 475

signata, 136

Signet ladybird beetle, 220

Signiphora oecklentaUs, 178, 184, 378

Silver fish, 24

mite, 4

moth, 24

Silpha lappomca, 219

opaca, 218, 219

ramosa, 219

Silphidw, 218, 219

simillimus, 176

simplex, 217, 283, 318, 346

Sinea diadema, 210, 277, 357

Sinoxylon suturale, 239

Siphocoryne avenw, 86

caprece, 99

pastinac(r, 99

Siphonophora eitrifolii, 103

Siphonaptera, 24

Siricoidea, 351

Sitotroga cerealella, 449

Skin, 240

beetles. 240

Slide boxes, microscopic, 504

Slingerland, M. V., vi

Slug, cherry. 356

pear, 356

Small brown ladybird beetle, 90, 95, 129,

230

darkling ground beetle, 291

elongated leaf-beetle, 279

gray ladybird beetle, 16, 228

gray leaf-weevil, 300

green rose aphis, 98

Smith, Harry S., vi, vii. 193, 308, 309,

363

John B., 429

R. I., 429, 430, 431

smithii, 132

Smith's Ripersia, 132

Snap beetles, 232

Snout beetle, rose, 295, 316

beetles, 294

scarred, 294

Snowy tree-cricket, 32

Snyder, Thos. E., 505

Soaking potatoes, 448

Soap, cresol, 72

fish oil, 469, 470

hard, 472

laundry, 472

liquid, 471

naphtha, 311

powders, 472

rosin, 475

soft, 236

sprays, 65, 71, 72, 155, 198, 204, 205.

207, 212, 268, 281, 311, 347, 357,

417, 469, 471, 472

whale oil, 412, 424, 470, 471

Social scarabaeid, 240

socialis, 240

Soda, caustic, 471, 472

nitrate of, 338

Sodium cyanide, 307, 435, 490, 491

hydroxide, 504

Soft brown scale, 108, 133, 143, 362, 370,

373, 376

parasite of, 373

false, 140

solanella, 446

Solanum root plant louse. 77

Soldier-bug, bordered, 269

rapacious, 210, 277, 357

spined, 269, 357, 458

Soldier-beetles, 42

Solenopsis, 436

Solpugids, 1

sorbi, 95

sordidus, 90, 95, 129, 230

soror, 270, 271, 272, 273, 274

Southern cabbage butterfly, 455, 457

corn root-worm, 271

Sowbug, dooryard, 2

Sowbugs, 1, 2

spartinw, 165

Specific gravity hydrometer, 467, 468

Sphenophorus discolor, 308

pictus, 308

Sphingidw, 382, 385

Sphinx, achemon, 384

moths, 382

white-lined, 383

Sphinx Carolina, 386

celeus, 385

spiculinota, 221

See host index in the front for all references to plants.
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Spider, red, 4, 13, 16, 17, 465, 474

citrus, 5, 14, 51, 231, 469, 473

Spiders, 1, 4, 271

Spilosoma virginica, 389

Spinach leaf-miner, 331

Spined soldier-bug, 269, 357, 458

spiuiconiis, 2

spircvoides, 196, 378

Spittle insects, 24, 59, 501

Sphcciiia, 42

Spiny tachina fly, 330

splendens, 129. 371

Splitworm, 446

Sponge, 380

Sporotrichum globuliferum, 370

Spotless fall web-worm, 390

Spotted blister beetle, 292

cucumber beetle, twelve, 271, 272,

273, 274

obscure, 273

western, 270, 271, 272, 273,

274

milkweed bug, 206

mite, two, 14, 16, 231, 469, 473

root fly, 340

tree-borer, 252

Spray hose, 479

nozzles, 478, 479

pumps, 477

Spraying, vii, 477

equipment, 477

summer, 468

thoroughness, 479

Sprays. 41, 53, 57, 63, 64, 67, 71, 75, 83,

108, 120, 122, 124, 128, 136, 140, 142.

146, 154, 155, 157, 161, 163, 166, 167,

168, 169, 170, 171, 173, 180, 184, 190,

191, 194, 196, 198, 204, 205, 207, 209,

212, 219, 241, 247, 250, 256, 259, 261.

263, 266, 268, 271, 275, 276, 277, 279,

280, 281, 284, 292, 293, 299, 300, 303,

311, 317, 318, 338, 341, 347, 350, 357,

361, 383, 388, 390, 391, 392, 405, 407,

409, 412, 416, 417, 420, 431. 437, 441,

442, 448, 451, 45-4, 457, 461, 462, 463

application of, 477

arsenical, 463

contact, 463

dusts, 472, 478

repellents, 463

Spreading insects, 502

sprctus, 43

Spring cankerworm, 416

Spring-tails, 24

spuria, 119

Squash bug, 201, 202

Squash-vine borer, 429

Stalk borer, potato, 303
State Insect a ry, 229, 355, 364, 458
Steam heating, 307

sterilizing, 495

Steel-blue grapevine flea-boetle, 266

ladybird beetle, 154, 181, 184, 185,

188, 226

Steiroxys melanopleura, 33

Stem gall-fly. wistaria. 347

sawfly, western mass. 351

Stenopelmatus irregularis, 37

Stephens, E., vi

Stethorus vagans, 14, 16, 17, 231

picipes,. 14, 16, 17

Steward, F., 449

Stewart, John P., 468

Sticky boards, 256, 476

rope, 476

shields, 63. 275

Stiretrus anchofago, 269

Storehouse pests, 481

fumigating. 481

Straw-worm, wheat. 369

Strawberry flea-beetle, 266

t li rips, 50

Strcpsiptera, 24

Striped armyworm, yellow, 401

icucumber beetle, eastern, 273

western, 273, -7 7

datura beetle, 276

flea-beetle, pale, 285

turnip, 282

western, 282, 283

ladybird beetle, 227

leaf-beetle, two-, 277

gtupida, 216

stygica, 293

subcrinita, 263

Submersion, 426

subtcssellatus, 139

Sugar, 381, 501

Sugar-beet leaf-beetle, 278

Sulphate of zinc, 476

Sulphide, iron. 469

Sulphur. S, 11. 17. 58, 424. 473. 474

and lime, 473

atomic. S, 14. 16, 17, 58, 474

diatomic. 474

flowers of, 466, 473, 474

lime-, 8, 14, 15, 16, 53, 55, 120, 157.

170, 180, 184, 190, 424, 439, 445,

465, 469

commercial, 468

flour paste and, 468

home-made, 466

milled, 8, 58, 474

sublimed.

See host index in the front for all references to plants.
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Sulphuric acid, 435, 482, 490

Summer fallow, 495

spraying, 468

suturale, 239

Superphosphate, 338

swainsoncc, 139

Sweat flies, 322

Sympherobius anguslns, 16, 26, 129 184,

188

Symphleona, 24

Symphyla, vi, 1, 20

Symphylid, lima bean, 1, 20

Synanthedon rutilans, 425

Syvaphoeta guexi, 252

Syneta albida, 283

simplex, 283

Syneta, fruit-tree leaf, 283

si/rphicola, 323

Syrphid fly, American. 78, 87, 91, 104. 327

large. 78, 104, 327

lemur. 129, 324

oblique, 78, 323

flics. 72, 78, 85, 87, 91, 92, 99. 104.

322

lemur. 129. 324

Syrphidw, vii, 72, 322

Syrphus americanus, 78, 87, 91. 104. 327

pyrastri, 78. 104. 327

Syrup, 380, 393, 465

System Wanda, 285

tceniata, 284

ligata, 284

ochracea, 284

tabaci, 56

tab \i lata, 203

Tachina fly, 271, 319. 329, 397, 410, 442.

455, 458, 460—also see tachinid fly.

red-tailed, 396

robust, 330

spiny, 330

flies, 41, 329, 401. 417

Tachina nulla, 331. 410, 412

Tachinid fly, 203, 393, 394, 395—also see

tachina fly.

twdata, 16, 228

twniata, 284

Tceniothrips pyri, 56

Tanglefoot, 40, 269, 281, 292, 296, 298.

300, 301, 409, 417, 476

Tannin, oakbark, 484

Tapeline, 488

Tar. 281, 338

coal, 424

pine, 409, 476

Tarnished plant-bug, 208, 211, 213, 214

Tecabius popuUmonilis, 77

trhnius, 14, 16, 231, 469, 473

Teh nomas orgyiw, 410

qiiaintancei, 421

tenax, 324

tenebricosus, 186

Tenebrionidas, 290

tenella, 64, 270, 273

Tents, fumigating, 482

bell, 482

care of, 486

dipping, 484, 485

materials, 483

measuring, 488

number for outfit, 485

size, 483

Tent-caterpillar, 411

apple-tree, 411

California, 411

forest, 331, 411

great basin, 411

l'i nthredinoidea, 355

Tcrmes lueifugus, 28, 505

tcrminalis, 396

Termite, common, 28, 505

Termites, 28

Termitidoe, 28

Tessellated scale, 139

tessellatum, 139

tessellatus, 139

testaceipes, 78. 87, 90, 91. 363, 365

Tetrads wgrotaia, 417

Tetranychidw, 13, 14, 16

Tt tran ych us biinaeiilatus, 16

mytilaspidis, 5, 14, 51, 231, 473

sex macula tits, 16

telarius, 14. 16, 231, 469, 473

Tettigonia circellata, 66

Tettigoniella circellata, 66

textor, 390

Thermometer, 489

Thistle butterfly, 461

Thomasia populicola, 81

Thoron opacus, 110

Thousand-legged worms, 1, 18

Thread scale, 190

Thricolepis inornata, 300

Thripidw, 50, 51, 53, 54, 56

Thripoctenvs russclli, 53, 56

Thrips, vi, 24, 50, 209

alfalfa, 50

bean, 50, 51

citrus, 54

flower, 50

grain, 50

greenhouse, 53

onion, 56

pear, vi, 56, 471

strawberry, 50

wheat, 50

See host index in the front for all references to plants.
Figures in heavy black type refer to articles or notes.
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lit rip* tabaei, 56

tritici, 50

Thyanta custqtor, 199

thyantce, 200

Thyrillus pacifious, 215

Thysanoptera vi, 24, 50

Thysanura, 24

Ticks, 1

Tiger beetles, 42, 216

moth, Virginian, 390

Timberlake, P. H., 129, 370

Tin barriers. 291

Tiiicida; 452

Tip ula simplejo, 318

Tii) ii Jidee, 318

Hpuliformis, 427

Tobacco, 446, 472, 475

extract, 471. 472

decoctions, 472, 475

flea-beetle. 262

fumes, 482

miner, 446

punk, 482

sprays. 53, 55, 57. 63, 64. 65. 67. 71,

72. 83. 112, 123. 171. 198, 204, 205,

207, 212, 268, 281, 347. 350, 471

worm, 383. 385

Tomato, spraying, 478

worm, 382. 386, 396

Tomocera califomica, 154, 373. 505

tooicnombw, 225

Torch. 391

gasoline, 124, 192

Torre de la Bueno. J. R.. 202

Tortoise-beetle, black-legged, 257

golden, 257, 258

green, 257

Tortricidw, 438, 440, 441

Tortrix, orange, 441

Toririx citrana, 441

Townsend, C. H., 273

Toxoptera aurantia, 78, 323, 327, 328, 366

translncens, 176

Trap crops, 341, 347, 430, 431

insect, 497

light, 393

Tree borer, apple-, flat-beaded, 234, 235.

253

peach. 420

Tree-borer, spotted, 252

Tree-cricket, California, 31

snowy, 32

Tree-hopper, buffalo. 61

Tree-hoppers, 24, 59, 61, 501

Treherne, R. C, 326

Triatoma protract us, 210

Trichobaris compacta, 305

mucorea, 303. 305

trinotata, 303

Trie-hop in hi in a ceresarum, 62

minutum, 357, 460

Trichopoda pennipes, 203

T.richoptera, 24

Tricolored Xylopertha, 239

Trifidaphis radicicola, 77

trif areata, 123

trinotata, 303

Trioza alacris, 68

Triphleps insidiosus, 209

tristicolor, 16, 17, 63, '209

Trissolcus murgantice, 201

ihyantte, 200

tristicolor, 16, 17, S3. 209

tristis, 202

tristriatus. 9

tritici, 50. 369

trivittata, 204. 270, 273. 277

trivittatus, 204

Trochilium ceto, 429

Trombidium locustarum, 12

Trypeta canadensis, 341

fratria, 341

Trypetidce, 340

Tuber moth, potato. 446

tujafilina, 80. 505

tujafilinus, 80. 505

Tule billbug, 308

Tumble bugs. 240

Turnip flea-beetle, striped, 282

Turpentine, 203

Tussock moth, 330, 331. 412

antique, 410

California, 330, 331, 408

rusty, 410

tachina, 331

12-punctata, 270, 271, 272, 273, 274

tenella, 270, 273

Twelve-spotted cucumber beetle, 271, 272.

273. 274

obscure, 273

western, 270, 271. 272. 273.

274

Twig-borer, branch and. 238

cypress. 312

western. 236

Twig-girdler, oak, 234.

Two-spotted corsair, 211

bid 'bird beetle, 129

14, 16. 231. 469, 473

Two-Stabbed ladybird beetle. 129, 158,

160, 161, 179, 180. 184, 222

Two-striped leaf-beetle, 277

See host index in the front for all references to plants.
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Typhlocyha comes, 64, 66

Tyroglyphus mains, 159

ulmi, 119, 188, 375

undulata, 221

miiformis, 46

unipuncta, 395

United States Department of Agriculture,

v

National Museum, v

University of California, vii

raga, 48

ragans, 14, 16, 17, 231

Vagrant grasshopper, large, 48

Vaile, R. S., 3*9, 249, 254, 255, 293, 374,

485

Valley grasshopper. 47

Van Duzee, E. P., vi. 202, 203, 211. 419

Van Dyke, E. C, vi, 232, 238, 240, 243,

251, 253, 255, 256, 269, 270, 271, 276,

279, 282, 283, 284, 285, 302. 308, 314,

411, 412, 419

Vanessa antiopa, 460

cardui, 461

caryw, 461

vaporariorum, 197

varicolor, 275, 276

varicornis, 159

Variegated cutworm, 329, 393, 400

variolosum, 113

Vary, C. H., 135, 192

vastatriw, 72

Vedalia, 108, 110, 224, 349

Yedalia cardinalis, 224

koebelei, 225

Vcjovis boreits, 4

ventralis, 129, 136, 152, 154, 229

ventricosus, 370, 445

rciuista, 48

vernata,. 415, 416

Yespina, 42

retusta, 330, 331, 408

Vials, insect, 502

viburni, 94

vicina, 16, 331

Viereck, H. L., 401

Vine scale, 135

Vinegar, 39

viola*, 101

Violet aphis, brown, 101

virgatus, 19

Virginian tiger moth, 390

virgitriea, 389

vitifolice, 72

vitis, 10, 135, 255

vittata, 273, 282

vitt if/era, 203, 227

Volck, W. H., 14, 408, 409, 476

Vosler, E. J., vi, 213, 348, 363, 408

vulgaris, 401, 458

Waite, F. W„ 180

Walking-sticks, 24, 30

Walnut blister-mite, 9

mealy bug, 126

plant louse, 82, 226

scale, 177, 377

Walton, W. R., 329

Wasps, 24, 210, 351, 380, 45S, 482, 500

Water tank, fumigating, 487

Watson, J. R., 53, 431

Wax, 435

scale, 133

Florida, 138

irregular, 139

Japanese, 136

Mexican, 136

Webster, F. M., 345, 346

wcbsteri, 347

Web-worm, fall, 390, 391

spotless, 390

Weeks, C. B., 445

Weevil, bean, 286. 290

black fruit-tree, 301

broad bean, 289

bronze apple-tree, 301, 302

granary, 305, 307, 308. 450

leaf, apricot. 299

small gray, 300

pea. 287, 290

rice, 307

white bud-, 296

Weevils, 286, 294, 481

granary, 295

Weinland, H. A., 239, 240, 421

Weldon, Geo. P., vi, 12, 14, 15, 17, 61,

80, 85, 124, 145, 150, 173, 205, 228, 238,

438, 439, 443, 444

West Indian peach scale, 170

Western armywonn, 398

beet leaf-beetle, 277

blood-sucking cone-nose, 210

cabbage flea-beetle, 281

corsair, 210

flea-beetle, 260

grass-stem sawfly, 351

potato flea-beetle, 263

radish maggot, 335, 336

striped cucumber beetle, 273, 277

flea-beetle, 282, 283

twelve-spotted cucumber beetle, 270,

271, 272, 273, 274

twig-borer, 236

Whale oil soap, 412, 424, 470, 471, 472

See host index in the front for all references to plants.
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Wheat joint-worm, 361, 362, 369
straw-worm, 369

thrips, 50

Wheel bug, 201, 458

Whirlpool nozzle, 478

White ants, 24, 28, 497, 501

arsenic, 39, 380. 381, 463, 465

bud-weevil, 296

fly, 24, 59. 194

citrus, 194

greenhouse, 196, 197

iris, 196, 378

parasite. 378

grubs, 240, 244, 245

peach scale. 170

sage mealy bug, 130

shellac, 501

White-lined scarabseid, 247

sphinx, 383

Whitewash, 40, 236, 311, 476, 479

carbolated, 311

weatherproof, 476

Whitney, B. B., 140, 169, 410

L. A., 325, 494

Wild parsnip leaf-miner, 349

walnut plant louse, 83

Wildermuth, V. L., 458, 460

Willow scale, 159, 163

Wilsie, W. H., 124

Wilson, H. F., vi, 88, 94, 99, 263, 301

Win t hernia fy-pustulata, 396

Wire, 424, 428

screen, 291

Wireworm, sugar-beet, 232

Wireworrns, 232. 464

false, 290

Wistaria stem gall-fly, 347

Woglum, R. S., 116, 481, 482, 490

wolfii, 458

Wolf's ambush bug, 458

Wood engravers, 295

Wood-borers, control, 481

Woodland nozzle, 155, 405

Woodpeckers, 236

Woodworth, C. W.. vi, 24, 36, 72, 92.

174, 259, 278, 341, 369. 379, 380, 381,

430, 431, 465, 481, 482, 491

Woolly apple aphis, 70, 71, 78. 224
Worm, cabbage, imported, 455

corn ear-, 396
hair, 42

melon, 430

railroad, 340

tobacco, 383, 385

tomato, 382, 386, 396
web-, fall, 390, 391

spotless, 390

xanthopsia, 78, 90, 91, 104, 323, 362, 365

Xyleborus saxeseni, 314

xylographus, 314

Xylocrius agassizii, 253

irihratvs, 253

xylographus, 314

Xylopertha declive, 239

sat it rale, 239

Xylotrechus nauticus, 254

Xysticus gulosus, 271

Yellow bear caterpillar, 389

butterfly, sulphur, 458

jackets, 482

leaf-beetle, red and, 269

scale, 108, 184, 226, 227, 376, 377.

378, 491, 492

parasite of, 378

Yellow-necked apple caterpillar, 405

Yellow-striped annyworm, 401

Yellow-winged grasshopper, 42

Yerba-santa mealy bug, 324

yerba-sanice, 324

ypsilon, 393

linear, 125

Zamia scale, 168

:n in in- , 168

zece, 334

zelicayn, 454

:iin incriiiuiiiii, 217, 218

Zinc arsenite, 463, 469

sulphate. 47U

einckenella, 433

siziphus, 193. 505

eolicaon, 454

Zophodia dilatifasciella, 123

Zoraptera, 24

See host index in the front for all references t<> plants
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